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Capacity, 1,500,000 Gallons. 
Size of steam cylinder, 10 inches; size of water cylinder, 7 1-2 inches; stroke, 
21 inches; will pump against 250 feet head with the four pumps, and will lift 


from 23 to 25 feet; speed required fer capacity stated about 23 revolutions. This 
engine is in good condition and-will be sold at about half it would cost new. 


Address, for particulars, Holly, care of 
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The Oldest and Largest 


Asphalt Paving Company in the United States; has laid Asphalt pavements in 
twenty-seven cities of the Union, on 607 streets of a length of 255 miles, or an area 
of ,916,574square yards. It has laid more payementin twelve years than all other 
Asphalt Paving Co’s in Europe and America Combined have laid in thirty years, 


General Offices, No. 1 Broadway, New York. 
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By BYRON K. ELLIOTT and WILLIAM F. ELLIOTT, 


Authors of the Work of the Advocate. 


Applicable to every City and State in the Upion. Treats of the general 
principles of the Law of Roads and Streets. Does not deal with statutes, except 
in an incidental way, but discusses the general rules of law. Of the utmost im- 
portance to City Officials, Boards of Public Improvement, Contractors and 4)l 
Corporations occupying Streets and Highways. 


A Large 8vo. of over 800 Closely Printed Pages. Price, $6.00 Net. 
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Floors for Warehouses, Cellars, MachineShops, Sidewalks, Curbing, Ete. Also, 
Cisterns, Vats, Pipe and Brick Sewers. 
_— Concrete Foundations, 


Artificial Stone Contractors, 
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To Paving Brick Manufacturers: 


SANITARY PAVING BLOCK, 


Vitrified Brick Asphalt Pavement 


This Pavement is laid with Moulded Blocks, having nibs, or projec- 
tions, for the purpose of uniformly spacing the blocks, thereby forming 
a uniform joint or space. This space can be filled with any good pav- 
ing material. Address for particulars, 


JOHN 8. SCHAEFFER, Patentesg, 


No. 191 LirrLeton AvENuE, NEwark, NEw JERSEY. 





ITH GOOD PAVEMENTS——-® 


SHOULD GO GOOD WHEELS. 





The BEST WHEELS are always BEST either on good or poor roads. 


Columbia Cyeles 


HiGHEesT GRADE ONLY. 





CATALOGUE FREE. 





BRANCH. HOUSES: 
12 Warren Street, New York. 
291 Wabash Ave., Chicago. 





POPE MFG. CO. 77 Franklin St., BOSTON. Factory, Hartford, Conn. 
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A. H. PERKINS, W. D. HITCHCOCK, V. W. FOSTER, 
President. Vice-President. . See’y & Treas. 
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7 THE WESTERN ===:: 
Paving —-¢ Company, 


+ PAVEMENTS + 
Of Genuine Trinidad Asphalt, 


The Ideal Pavement of Modern: Times.. 
No Longer an Experiment, 


Experience has Established its Superiority PA VING MA FERIA LS, 
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CONTRACTORS FOR 


GENUINE TRINIDAD ASPHALT PAVEMENTS, 


AND DEALERS IN 








Room 7 Ingalls Block, INDIANAPOLIS, 


Over five millions square yards, equal to about 285 miles of street thirty feet 
wide, in successful use in over forty cities of the United States and Canada. Orrice TELEPHONE 757. Yard & Works: Cor. Michigan & Indiana Ave. 


For full information 1 estimates apply to TELEPHONE 380. 
ne a ated S. H. SHEARER, Manager 





WARREN-SCHARF ASPHALT PAVING CO., 





81 Fulton Street, New York, Principat Orrice, CHICAGO, Detroit Orrice, 
No. 8 The Rookery. Cor. Jefferson Ave. and Griswold St. 
or 23 BLYMYER BUILDING, CINCINNATI, OHIO. 
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Street Paving Work will be promptly furnished. 
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20 Kimball House, ATLANTA, GA. 
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AMERICAN CHAMPION. OF KENNETT SQUARE, PENN., U. S. A. 





LIGHT STEEL CHAMPION. 




















Are the oldest and largest manufacturers of Improved Road Machinery in the world. Their line embraces Road Machines ranging in price 
from $100 to $250. Road Rollers, all sizes, Rock Crushers, Wheel Scrapers, Drag Scrapers, Railroad and Grading Plows and Contractors’ 
Carts. Their American Champion was awarded the silver medal at the Paris Exposition in 1889. Endorsed by L.W. Rundlett,C. E. of St. 
Paul, Minn.; Russell Thayer, C. E. of Fairmount Park, Philadelphia, Pa.; J. I. Case, owner of J. I. C., and many others whose judgment is 
regarded as authority. Their Steel Frame Light Champion is as enthusiastically endorsed by its users as being the best light draft Reversible 
Machine made. Their Champion Machines this season won 119 out of 155 competitive trials. All their machines are fully protected by 
letters patent and any machines other than their make employing HAND WHEEL LEVERS or SHIFTING HIND AXLE infringe 
their patents. One suit now pending against such an infringer—TheWestern Machine. All intending purchasers will do well to cor- 
respond with the American Road Machine Company before buying elsewhere. Catalogues, testimonials and prices on application. 
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For another year’s run 
Are now in season. 
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No. 20 Compound Crusher. 


What is a very important factor to the 





No. ‘*20 A”? Brick Machine. Success of any brick-~making plant, Namely—A full outfit of 
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And Building Sand Mold 
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Elevators, Iron Dry Cars, 
Hoisting Drums, Turn Tables, 
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THE PAVING PROBLEM. 
By James W. Howard, C. E. 


N Westminster Abbey, where England seeks to bury those whom 
she highly honors, lie side by side, near the center of the Nave, 
two men, whose useful lives brought to the world many lasting 
benefits. The inscriptions are, “ Thomas Telford, 1834,” and “ Rob- 
ert Stephenson, 1859.” One was the greatest road builder England 
ever had, whose name is perpetuated by the Telford roads which 
lie like a network all over the land. The other was the man whose 
engines, now perfected, complete the intercommunication of knowl- 
edge, commerce and prosperity which well paved and well main- 
tained roadways had inaugurated. 

Thomas Telford showed that road-making and road-maintaining 
require diligent, constant and careful study. 

The comfort, wealth, character and success of a community, 
large, or small, depend upon the condition of its avenues of com- 
munication with the outside world and within itself. 

Well paved, well maintained and well cleaned streets are to our 
cities what well floored, well repaired and well swept hallways are 
to our buildings and to our houses. A city is the home of its in- 
habitants—the citizens; just as the house is the home of its inhabi- 
tants—the family. Both are used by all. Both deserve careful 
attention. 

Great delay has occurred in the improvement of our pavements, 
because we have too long employed that most expensive and the 
hardest of masters, namely, “ our own experience.” 

Travel, observation and the need of economy, due to competi- 
tion with other cities, convince us that many cities are better 
equipped than we, and at a less ultimate expense besides. We 
finally heed the German adage, “ Sehe alles, behalted as beste” —ex- 
amine all, retain the best. 

What if we do look abroad for one thing better than at home? 





experience and reap rich results. 

Great improvements have been made in lighting and draining 
our streets. But the questions of paving, maintenance and clean- 
ing have, in most cities, too often been left to inefficient men. 
Many of the so-called pavers and local contractors have seldom seen 
more than the work of their own or immediate neighborhood. 
Nor can more be expected of many of them. Travel is needed. 
This requires leisure which they seldom have. 

Special training, moreover, is needed to investigate, sift, tabu- 
late and act upon the experience of others. If one or two foreign 
languages are needed, the investigation becomes still more difficult. 

Paving has been regarded by many, who should know better, 
as out of the province of engineering. So were waterworks, so were 
sewers, sO were many branches of public work, until, after long 
struggle, much patience, strong opposition and costly experience, 
city after city has taken these things out of the hands of the simply 
practical, and entrusted them to men both practical, scientific and 
economical. 

Nothing encourages this work of improvement more than the 
fact that a Board of Trade of a city takes up the problems involved, 
and studies how to make the surroundings more agreeable and 
business more profitable ; how to increase the earning power of the 
city; how to remove the costly embargo on business caused by poor 
pavements; how to relieve the cost of horses needed to move heavy 
loads, the cost of constant repairs to pavements, vehicles and har- 
ness, the cost of street cleaning, the cost of excessive sprinkling. 
In fine, the study of the health and progress of a community means 
to discover how much depends upon pavements. 

Nothing is more essential to a city than efficient streets. 

The existence in France of its “Ecole des Ponts et Chaussees” — 
School of Bridges and Roads—has supplied that country with roads 
as smooth as race tracks to every corner of the land, and its cities 
with pavements like floors. 

Next to railways and real estate, the streets of the cities absorb 
the most money expended upon any one object. Pavements must be 
had. A city without pavements could not preserve its economical 
existence. 

There are three periods in the history of the paving of a city: 

First.—Ignorance and apathy. 

Second.—Empiricism or rule of thumb combined with conservat- 
ism or rule of habit. 

Third.—The application of scientific means and methods. 


From a scientific standpoint, the paving problem presents itself 
thus: Firstly.—Shall we reduce the first cost and neglect subse- 


quent expenses? or, Secondly.—Shall we seek durability only and 
neglect maintenance, eventual renewals of the whole surface, clean- 
ing and the indirect expenses to the public from the wear of vehicles 
and animals? or, Thirdly.—Shall the policy not rather be, to con- 
sider not only the first cost, but also the costs of maintenance, re- 
newals, cleaning, sprinkling; and to give due regard to the private 





74 Paving and Municipal Engineering. 


expenses of citizens arising from the cost of traction, also to study 
the convenience, comfort and health of the people. 

In order to compare the values of different pavements, we must 
have a standard with which all can be directly compared. The 
pavement which at first seems cheap is,in the end, most costly. 
This standard is best established by defining that which a theoretic- 
ally ideal and perfect pavement would be. 

A perfect pavement would provide a surface for the easy passage 
of vehicles, with the least traction consistent with foot-hold for 
animals. It would be easily cleaned, retain no filth, produce no 
odor nor dust, suppress jarring, not only of vehicles passing over it, 
but also of the subsoil and of the adjacent buildings. It would per- 
mit quick and easy repairs. 

The question of cost is a relative one. Pavements must be had. 
We seek the maximum results and the minimum expenditures. 

Remember the rule taught in the French School of Engineers, 
namely, “Economical maintenance, and not cheap prime cost, is the 
truest economy for all public works.” This is especially true of street 
paving. Yes, true economy considers not only the first outlay, 
but also the cost of repairs to pavement, vehicles, harness, wear on 
horses, weightof loads, the number of horses needed, the effect of 
frost, the dust which involves our clothing, furniture, comfort and 
health. We must, where possible, suppress the noise, and not forget 
to seek to eliminate the jarring which, on certain streets, slowly 
but surely injures buildings, and causes too often, under our streets, 
leaking of gas, water and other pipes. 

The materials in modern use for paving are principally some 
forms of earth, gravel, Macadam, Telford-Macadam, cobble or 
boulder stone, wooden blocks, burned clay bricks, scoria or slag 
blocks, asphalt blocks, certain sandstone blocks, syenite blocks, 
granite blocks, and pavements of various asphalts and their imita- 
tions and adulterations with coal tar and other products: 

However, the only materials which can practically attempt to 
fulfill the requirements of well traveled streets are natural stone of 
different kinds and forms, and genuine asphalt of different kinds, 
applied in several ways. Other materials all fail (except where 
special local reasons permit or compel their use) because of their 
roughness, weakness, cost of maintenance, or from the injury 
caused to vehicles or animals, or because of dirt, dampness or dust. 

Artificial paving blocks, either of brick, slag, or asphalt (which is 
combined with crushed lime stone, etc.) may be used under very 
light traffic, but increased traffic causes frequent renewals which 
prove very expensive. 

Wood pavements are practically of two kinds: cedar blocks, 
like cylinders on end, and blocks cut with parallelogram faces. 
Their cheap first cost has tempted several cities to try wood. Chi- 
cago, for one, has proven that in less than nine years it is cheaper 
to use sheet asphalt or even the best granite blocks on a proper 
foundation. 

The best wooden block pavements are those of London, where 
every block has to be replaced, under moderate traffic once in six 
years, and under heavy traffic once in four years. The expense is 
enormous, far greater than for granite blocks. But the noise must 
be suppressed at almost any cost. Sheet asphalt, far cheaper in the 
end than wood, is steadily replacing the wood in the heart of Lon- 
don. 

Our own experience in the United States has taught us to set 
aside wooden pavements. 

A city which has established grades, assured business, constant 
traffic, must provide, in its different quarters, pavements of differ- 
ent kinds for either light, moderate or heavy traffic. 

The material usually the easiest to be had is stone. It can be 
laid without foundation, in a crushed form called “Macadam.” It 
can be laid in a crushed form upon a foundation of closely set large 
rough stones and called “ Telford” or “ Telford-Macadam.” It can 


be hewn into blocks of several shapes, and used with or without a 
foundation. The best shape is the so-called “oblong block,” which 
is a parallelopipedon. 

The other material, extensively employed, is asphalt. This 
makes an excellent pavement, if, without adulteration, it is properly 


laid. Care must be taken to obtain a kind of asphalt pavement 
which has been successfully used under varying traffic, climate and 
condition. New and experimental asphalt pavements should not, 
as a rule, be tried at public expense. 

[Mr. Howard’s discussion of the paving problem will be con- 
tinued in the next issue of Paving AND MUNICIPAL ENGINEERING. | 





THE PAVEMENTS AND SEWERS OF LIVERPOOL. 
By Thomas H. Sherman, U. S. Consul. 


FTER many years of experiment and the expenditure of vast 

sums of money in pavements the corporation of Liverpool 

now points with justifiable pride to its 250 miles of the best paved 
streets in the world. 

The policy adopted by this corporation in the execution of pub- 
lic works in the best possible manner, and generally by their own 
workmen, has proved successful in every way; and, by a judicious 
capital expenditure, the cost of maintenance of the roads, sewers, 
and other public works is reduced to a minimum, and the greatest 
economy is thereby attained. 

The laying of the impervious pavement which was adopted in 
1872 for the carriage-ways of the city has been continued up to 
date, without intermission, and is still in progress, resulting in 
nearly 1,750,000 yards superficial of impervious carriage-way pave- 
ments and a saving by the execution of this class of work unprece- 
dented in municipal experience. 

The financial result can best be shown by the following: Deal- 
ing with the year 1879, under the present city engineer (Mr. Clem- 
ent Dunscombe, M. A., M. Inst. C. E.), the estimated expenditure 
for the general repairs to the roads in the city was £28,000 ($136,- 
080), the mileage of adopted roads at that time being 226 miles. 
Concurrently with the extension of the impervious carriage-way 
pavements, the expenditure under this head has been reduced year 
by year till the estimated cost for the current year (1889) is only 
£8,400 ($40,824), with a street mileage under repair of 254 miles. 
This reduction has not been effected, as might at first sight be sup- 
posed, by an increased rate under this head, due to an augmented 
capital expenditure requiring the provision of additional interest 
and sinking fund to redeem the original debt for paving and like 
works within the twenty-three years (from 1870, when the loan 
was effected, to 1893, when it will be paid), as the amount raised 
on paving rate account in the year 1879 was, approximately, £17,000 
($82,620) more than in the year 1889, although the interest and 
sinking fund on the debt had increased from about £13,000 (#63,- 
180) per annum in the year 1879 to about £47,000 ($228,420) per 
annum in the year 1889. 

Appended hereto are the specifications for paving first, second, 
and third class streets. 

Pavement designated as first-class is usually laid down in the 
main streets of heavy traffic in the central parts of the city. 

Permission is never given to private companies or persons to 
cut through the pavement in any street for any purpose. When 
such work is necessary, the corporation will do it in its own thor- 
ough way, and the interested parties must pay the entire cost—a 
regulation worth noting. 


PAVING SPECIFICATIONS. 


First-class streets.— Excavate or fill in the ground, as the case may 
be, to the requisite level, and remove all surplus material. Prop- 
erly form and trim off the surface and thoroughly consolidate same, 
and then lay a foundation of not less than 6 inches of Portland 
cement concrete, corporation standard. The paving shall consist 
of granite or syenite sets, 3} inches wide by 6} inches deep, from 
North Wales or other approved quarries, laid in regular, straight, 
and properly bonded courses, with close joints, and to be evenly 
bedded on a layer of fine gravel half an inch in thickness. After 
the paving is laid the joints shall be filled with hard, clean, dry 
shingle ; the sets shall then be thoroughly rammed and additional 
shingle added until the joints are perfectly full. The joints shall 
then be carefully grouted until completely filled with hot asphalt, 
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composed of coal pitch and creosote oil, and, finally, the paving is 
to be covered with half an inch of sharp gravel. 

The crossings shall consist of three rows of 16-by-8-inch granite 
crossing stones, and the remaining space shall be paved on each 
side of the crossing stones to the full width of the foot-way, in a 
similar manner to the carriage-way. The crossing stones shall be 
of granite of a quality to be approved by the engineer, dressed per- 
fectly true, and out of winding on the face; the sides and joints to 
be perfectly square and accurately dressed throughont their entire 
depth; the stones to be bedded on cement concrete, the joints to be 
filled with shingle and grouted with hot asphalt. A triangular 
groove an inch wide by three-fourths of an inch deep to be run 
along the upper surface of each stone. No stone to be less than 3 
feet in length. 

The footways shall be paved with Yorkshire or Lancashire flags 
of the best quality, not less than 3 inches thick. No flag to meas- 
ure less than 2 feet in width or to be of less area than 6 feet; to be 
solid, free from laminations, the upper surface to be true and free 
from windings or hollows; the joints to be squared the whole 
thickness. The flags to be laid on a bed of fine gravel, with close, 
neat joints flushed in mortar, and in uniform courses breaking 
bond. The joints to be dressed after laying, where necessary. 

The channel stones to be of granite or syenite, of a quality to be 
approved by the engineer, and to be not less than 3 feet in length. 


Fig. 2. 
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bonded courses, with close joints, and to be evenly bedded on a 
layer of fine gravel half an inch in thickness. After the paving is 
laid the joints shall be filled with clean, hard, dry shingle; the sets 
shall then be thoroughly rammed, and additional shingle added 
until the joints are perfectly full. The joints shall then be care- 
fully grouted until completely filled with hot asphalt composed of 
coal pitch and creosote oil, and, finally, the paving shall be covered 
with half an inch of sharp gravel. 

The crossings, footways, channels, and curbs shall be the same 
as specified for first-class streets. 

Third-class streets—Excavate or fill in the ground, as the case 
may be, to the requisite level, and remove all surplus material ; 
properly form and trim off the surface and thoroughly consolidate 
the same, and then lay a foundation of hand-pitched rock 6 inches 
in depth, set on edge in the manner of a rough pavement. Over 
this a coating of gravel is to be laid of sufficient thickness to fill in 
the interstices and to form a smooth surface to the foundation, 
which must be thoroughly consolidated by rolling with a steam- 
roller before the paving is laid. The paving shall consist of 4-by-4- 
inch granite or syenite cubes from North Wales or other approved 
quarries, laid in regular, straight, and properly bonded courses, 
with close joints, and to be evenly bedded on a layer of fine gravel 
half an inch in thickness. After the paving is laid the joints shall 
be filled with clean, hard, dry shingle; the sets shall then be thor- 
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DRAWING No. 1. 


The upper surface, if not self-faced and perfectly true, must be ac- 
curately worked out of winding, the bed even and parallel to the 
face, the sides and ends truly square; the stones to be bedded on 
cement concrete, and the joints to be filled with clean shingle and 
grouted with hot asphalt. 

The curb-stones to be granite or syenite, straight or circular as 
required, 6 inches thick at top, 7 inches thick at 5 inches below, and 
not less than that thickness for the remainder of the depth; to be 
not less than 12 inches deep nor less than 3 feet in length; to be 
carefully dressed on top, 8 inches down the face,and 3 inches down 
the back; the remainder of each stone to be hammer dressed; the 
heading joints to be neatly and accurately squared throughout the 
entire depth. 


Second-class streets —Excavate or fill in the ground, as the case 
may be, to the requisite level, and remove all surplus material; 
properly form and trim off the surface, and thoroughly consolidate 
the same, and then lay a foundation of (a) not less than 6 inches of 
Portland cement concrete, corporation standard, or (b) not less 
than 6 inches of bituminous concrete, consisting of clean and angu- 
lar broken stone, grouted with hot asphalt composed of coal pitch 
and creosote oil, covered with chippings, and thoroughly consoli- 
dated by rolling with a roller of sufficient weight. The paving 
shall consist of granite or syenite sets 3 inches wide by 5 inches 
deep, or of granite or syenite 4-by-4-inch cubes from North Wales 
or other approved quarries, laid in regular, straight, and properly 


oughly rammed and additional shingle added until the joints are 
perfectly full. The joints shall then be carefully grouted, until 
completely filled up, with hot asphalt composed of coal pitch and 
creosote oil, and, finally, the paving shall be covered with half an 
inch of sharp gravel. The crossings, footways, channels, and curbs 
shall be the same as specified for first-class streets. 


a 


SEWERS. 

During the past seventeen years Liverpool has expended for 
sewerage works approximately £350,000 ($1,703,000), and this out- 
lay has been thoroughly reproductive from a sanitary point of 
view in a lessened mortality rate. Mr. Dunscombe, the city en- 
gineer, says in his annual report that prior to 1871 there were no 
ventilators fixed upon the main sewers in the city. At that date 
1,046 Archimedean screw ventilators, 6 inches in diameter, were 
connected with the branch sewers from courts, the 6-inch pipe be- 
ing attached to the side of one of the court houses wherever per- 
mission could be obtained. Of this number there are at the pres- 
ent time 976 remaining, which includes a few shaft ventilators 
added since 1871, mainly in confined situations where open grid 
ventilation was found to be objectionable, the demolition of insan- 
itary court houses and of property for railway and other improve- 
ments having reduced the number that were originally fixed.* 





* As regards the Archimedean screw ventilators, Doctors Parkes and Sanderson 
state, in their report, as their opinion that, notwithstanding the mechanical effi- 
ciency of the Archimedean screw ventilators, they exercise no practical influence 
in preventing the escape of sewer air into the streets and houses. 
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The cost of these ventilators, including fixing, is stated to be £10 
each, and the annual cost of maintenance about 5s. each. 

Ventilating grids or ventilating man-hole covers, as the case 
may be, the clear opening in each being not less than 63 square 
inches, have been fixed along the main sewers at a distance apart 
of 80 yards approximately. 

Drawing No 1, figure 1, shows the arrangement adopted where 
the ventilating grating is fixed over a chamber constructed at the 
side of a man-hole. 

Drawing No. 1, figure 2, shows a man-hole cover and ventilator 
combined. 

Where the distance between the man-holes is more than the 
specified distance apart of 80 yards, ventilating grids, as shown in 
Drawing No. 1, figure 4, have been fixed on special shafts over the 
sewer, so that this uniform distance is maintained throughout. 

Prior to 1876 detail records do not seem to have been kept in 
the engineer’s department of the rate of progress of this work, but 
it appears that up to that year 28 miles of main sewers had been 
ventilated. ; 

With the exception of those sewers into which hot water is dis- 
charged or steam injected, and which are few in number, the ven- 
tilation of the whole of the Liverpool main sewers was completed 
in 1882, embracing the following mileage, viz: 


Miles 
I I biticiietenseniiireintnpiiniasaseceunenmmionussrorscoecovesssentessesses 28 
Se iinecorinine hiiitiindiias Se ESA oh aoe eR ee 16 
WO kectianiies silicates tia Aeasaialiinbiiiaciiebie ebdtcnen webaitibttindiindite 18 
1878 ..... anne chai bisa lai be isi hilaninaecaiveencheiiionvinnniioentee 12 
B70 cccies Paideneatiasueedhedetuadssdswsesiauaad euetesestssleccsivecebdiaaynoerwes 41 
1880 ..... balan steaiieeneians Mc aceiaaiild eee neiace cleslnipriaibeaciebuibieiesie 85 
I siinssiiicisiblesaitandomua annie’ ibaa is utube sddsheiisbrsiontia heditahineties 25 
te achidicitelnncuiinditdacninaiihaipenbindalibaiicippiimeisciiinaereventiincererenee 2 
Length of sewers ventilated to year 1882 ............:csesseeeees 177 
New sewers constructed and old sewers reconstructed from 
Fe GO OOD MCMINN OU ose actnciuicsccetsccsccesiasctececseresesseuss 72 


Total mileage of brick and pipe sewers ventilated to year 1885.. 249 


All new sewers are now ventilated in a similar manner, as their 
construction proceeds. 

The total cost of ventilation has been £12,000, or 7d per yard 
run of sewer. 

The records of the progress of this work up to 1880 appear to be 
incomplete. Since that year all defective gullies have been altered, 
improved, or reconstructed practically in accordance with drawing 
No. 1, figure 3, and all new gullies have been built in accordance 
with this drawing. 

This form of gully combines the essentials requisite to reduce 
to a minimum the quantity of detritus entering the sewers. 

Up to date 5,219 gullies have been constructed or reconstructed. 

No systematic cleansing of the sewers appears to have obtained 
prior to 1871, but from that year systematic cleansing of the main 
sewers in the lower districts of the city and tide-locked sewers has 
been carried out, in addition to the cleansing which takes place 
previous to the execution of repairs. 

The necessity for cleansing, the sewers which have been repaired 
and the gullies emptying into same rebuilt has been in a great 
measure obviated, owing to— 

(1) The improved construction of the gullies, by which less 
detritus enters the sewers, the extension of impervious pavements 
of slow- wearing material, and the reduction in the area of macad- 
amized roads. 

(2) The generally self-cleansing condition of the sewers as re- 
paired, and their systematic flushing. 

The cost of this work for the parish is £1,302 per annum, and 
for the out-townships £1,736 per annum. 

Preparatory to executing any repairs in a sewer it is thoroughly 
cleansed, and then inspected to ascertain what repairs are neces- 
sary, in order to put it into perfect condition and make it, in the 
future, as far as possible self-cleansing. 

The repairs executed to the sewers are; (1) Repairs dependent 


upon the defective junction of branch sewers with main sewers, 
either in plan or section; (2) repairs required consequent upon 
the natural decay or wearing away of the materials forming the 
sewer. 

(1) Defective junction of branch sewers with main sewers.—Where a 
branch sewer meets a main brick sewer at the same invert level, 
this has been altered, wherever the gradient would admit of it, by 
raising the invert level so that it outlets into the main at its proper 
relative level and running the gradient out to meet the ordinary 
gradient of the branch sewer—the work being executed in Port- 
land cement concrete. Where a branch meets the main sewer at 
right angles, the junction is altered to a curve of moderate radius. 


(2) Sewers decayed and worn.—In the case of repairs consequent 
upon the natural decay or wearing away of the materials forming 
the sewer, the mode of procedure is as follows: 

(a) Pointing.—After cleansing and examination the class of re- 
pairs required is decided upon. In some cases the raking out of 
the joints of the brick-work, washing it, and repointing in Port- 
land cement mortar mixed in the proportions of 1 of cement to 1 
of sand will meet the case. 

(b) Pointing and re-inverting.—In some instances the invert of 
the sewer is found to be worn away, or constructed so unevenly as 
to assist the formation of deposit. In this case, in addition to the 
pointing already described, the invert of the sewer is improved in 
cross section and gradient, the mode of procedure being as fol- 
lows : 

The sewer being cleansed, the joints are raked out, as before 
stated, and the sewer is re-inverted with Portland cement concrete 
averaging 2 parts of river gravel to 1 part of cement, the surface 
being finished in the proportion of 1 part of cement to 1 part of 
gravel. 

This mode of treatment constitutes the work executed in the 
majority of the old sewers dealt with in the parish of Liverpool. 

Owing to the large dimensions of the main sewers, the whole of 
the operations in connection with their repair are conducted with- 
out in any way disturbing the pavements; the wo:k is executed 
between man-hole and man-hole, the sewage in the sewer operated 
upon being dammed back at the point under repair and provision 
made for the discharge of the sewage through pipes or open 
troughs suspended irom the portion of sewer undergoing repairs. 
After the lapse of about four days from completion of the respect- 
ive repairs the sewage is again allowed to flow through the sewer. 


(1) Defective construction or workmanship.—(a) These consist gen- 
erally of sewers driven in headings prepared for 9 inch work. The 
sewers have only been executed in 43-inch work, except at the term- 
ination of each center length, the space between the brick arch and 
the rock roof, including the space for the 44-inch ring of brick- 
work omitted, not being filled in with any material. 

(b) Sewers for which the headings have been taken out consid- 
erably larger than actually required for the size of the sewer and 
thickness of brick-work, and this extra space in the heading above 
the 9-inch brick-work has not been filled in. 

These sewers are practically the same as shown in drawing No. 
2, figures 1 and 2, with the exception that the thickness of the 
brick-work of the arch is 9 inches throughout. 

In heavy storms they will probably run full and under consid- 
erable pressure, and when these defects exist the crown of the 
sewer is lifted and the arch fractured. Their reconstruction con- 
sists in re-arching and filling in the headings solid. The inverts 
of many of these sewers are, in addition, found to have worn away 
considerably, and advantage is taken, when executing the work of 
re-arching, to reline the invert with radiating blue bricks. 

Examples of defects a and b have occurred as follows, viz: Bank- 
hall relieving sewer, from Stanley Road to the canal, is a type of 
the class a; in 1883 the arch of this sewer was reconstructed and 
the invert lined with blue bricks. Sandhills Lane outfall sewer, 
which is 6 feet by 4 feet, is an example of 6 as described ; the por- 
tion passing under Great Homer street and Smith street has al- 
ready been completed, and the length passing under Lambeth Road 
and Sandhills Lane has been recently commenced. 
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(2) Sewers driven in the sandstone rock.—The next description of 
sewers which require reconstruction are those which are found on 
examination to be simply headings driven through the sandstone 
rock neither in line nor level. New brick sewers were constructed 
within these headings in proper direction and level, the remaining 
portion of the heading being carefully filled in. Types of sewers 
which have been recently dealt with were situated in Catharine 
street, Canning street, Percy street, Huskisson street, etc. 

(3) Brick sewers past repair.—Sewers past repair, owing to natural 
decay of the materials of which they are formed, and therefore re- 
quired to be constructed anew. When these sewers are reconstruct- 
ed, advantage is taken,wherever possible, toimprove their level, grad- 
ient, and cross section. Types of sewers recently dealt with were 
Waterloo Road, Bath street, Grundy street, Errington street, Haigh 
street, and Dingle outfall sewers. 

(4) Pipe passage sewers.—These sexers, when found to be defec- 
tive, are reconstructed. Generally, those dealt with have been laid 
for many years; and the defects in them consist principally in the 
quality of the pipes and mode of joining. In many cases, owing to 
the ground being filled in ground, its subsequent settlement has 
caused inequalities in the line of sewer and breakages of the pipes, 
resulting in stoppages and rendering any thing short of reconstruc- 
tion unsatisfactory. Such sewers have generally been found in the 
older residential parts of the city. 

Since 1879, 14 miles of main sewers, mostly of large capacity, 
have been reconstructed at a cost of £51,739. 
Fig. 2. a 
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by diminished cleansing of the sewers repaired, and preventing 
the necessity of reconstructing the sewers so dealt with at some fu- 
ture time at considerable cost. 

When large volumes of hot water discharge into a sewer and 
can not be prevented, and where wastes from chemica! or other 
works empty into it, special means of ventilation other than by 
open grids is necessary, and in certain cases it may be preferable 
to construct a special drain for these discharges. 

In order to ascertain the permanency of repairs executed as al- 
ready described, the engineer has caused a careful examination to 
be made of eighty of the sewers, selected at random, which were 
repaired between 1873 and the present time. 

The selected sewers in which repairs have been executed during 
the years 1873-75, and which may be taken as representative ones 
for those years, have evidently had little done to them, the princi- 
pal work being cementing the invert and rough pointing. Some of 
these sewers may probably require to be again repaired within a 
period of from ten to fifteen years. The amount expended in these 
sewers has evidently been small, and consequently the repairs in 
them can not be expected to last so long as those done at subsequent 
periods. The expenditure, however, has been more than recouped 
by the saving effected in cleansing them and their increased effi- 
ciency. From 1876 to 1878 the repairs executed have been of a far 
more substantial character, and may reasonably be expected to last 











many years. From 1879 to date the repairs have been executed 
strictly in accordance with the methods previously described, and 
Fig. 4. 
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DRAWING No. 2. 


All new brick sewers are generally constructed in accordance 
with drawing No. 2, figure 4, with bricks molded to the respective 
radii, and in certain cases the invert is lined with best radiating 
blue bricks. 

The following table shows the area dealt with from 1873 to 1885, 
inclusive : 











Miles of 
Years. Acres. sewers 
repaired. 
NBID TD ensevecevececocccesebeopensetecepeuscsessoesnabenbnevedententsesedenvonenstsepeuensouse 206 13 
SIPPO” CD cussvotcbeiseccsings Sceteenteensenibiabsbeonsreinedé aeinihibassvenaseeiemnnreetens 781 28 
ED "ED ccccccccccseccvcscevcnsnpoeoesees ceccconsassedes <b0006 consee cesesoascete Sovcooeeboseses 657 37% 








The results from these repairs have been most satisfactory, both 
on sanitary and economical grounds. 

(1) The freedom from deposits in the sewers and a quicker dis- 
charge of the sewage to the respective outfalls, and consequent 
lessened impurity of the sewer air, which can thus be more readily 
rendered perfectly innocuous by dilution with fresh air through 
the open gratings fixed over the sewers. When the main causes 
of the impurity of the sewer air, viz, deposits in the sewers, are re- 
moved, open grid ventilation, as adopted in Liverpool, by which 
means the sewer air is diluted, is an effective system which can be 
carried out at a moderate cost. 

(2) On economical grounds the repairs have been satisfactory, 


the quality of the work can not well be improved; the sewers as 
now repaired are practically equal to new ones. 

The superiority of the work in recent years is readily accounted 
for—all the men now engaged upon the work are well trained in 
the various classes of repairs requisite. Skilled bricklayers are 
employed to execute the work, which, in addition, is carefully 
supervised. Portland cement concrete or mortar only is used. 

In 1882 the engineer prepared draft by-laws with respect to the 
drainage of buildings. They were duly approved by the health 
committee, and were subsequently confirmed by the local govern- 
ment board in November, 1883. From this date all new buildings 
erected in the city have been drained in conformity with these 
regulations, which are found to work satisfactorily. 

Except in the center of the parish of Liverpool, the houses are 
drained on what may be termed the “back drainage” system, the 
drains discharging into the passage sewer at the rear of the prem- 
ises, avoiding the necessity of any of them passing under the build- 
ings,and admitting of the houses being drained on the best sanitary 
principles, and affording easy means for their periodical inspection. 

The estimated cost of executing the drainage of a cottage house 
in Liverpool under these regulations, inclusive of closet pan and 
siphon, siphon trap and waste from sink, also bath waste, is, in the 
case of a cottage house with an external water-closet, £3 10s., and, 
with an internal water-closet in addition, £4 5s. 

With such additional appliances and fittings as may be requisite, 
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the system of drainage adopted for the cottage house is equally ap- 
plicable in degree to the largest houses in the city. The highest 
sanitary standard of house drainage is extremely simple in arrange- 
ment and need not necessarily be expensive, but, on the other hand, 
can in ordinary cases be carried out at such a moderate expenditure 
as should encourage owners of house property to reconstruct the 
drainage of same where it is not in accordance with the most mod- 
ern practice as defined by these drainage regulations. 

All main sewers that are not self cleansing are periodically 
flushed by large movable tanks placed over a man-hole on the 
sewer. These tanks contain 1,800 gallons of water, and discharge 
their contents into the sewer through a valve at the bottom of the 
tank in twenty-eight seconds. The cost of this work is about £1,200 
per annum. All passage sewers are flushed four times annually by 
special gangs, either from chambers at the head of each sewer or by 
hose connected with hydrants fixed in convenient positions, and, in 
addition, they are indirectly flushed twice annually by the private 
drains flushing gang. The cost of this work is about £1,109 per 
annum. 

In December, 1880, on the recommendation of the engineer, the 
health committee resolved to flush all private drains twice annually, 
free of cost to the occupiers, and oftener on payment of a small fee, 
regulated according to the ratable value of the premises, and this 
work has since been regularly carried out. It is so arranged that 
a flushing gang visits each house in the city once every six months. 

The staff for this work comprises one flushing inspector, one 
foreman, and sixteen gangs of three men each. 

The drains, water-closets, and soil-pipes within the curtilage of 
all premises are flushed by hose attached to hydrants fixed at con- 
venient distances in the passages or adjacent streets. 

The occupiers of the houses willingly co-operate and afford 
every facility for executing this important sanitary work, and, al- 
though one hundred and seven thousand houses, exclusive of ware- 
houses, stores, offices, etc., are visited twice annually, few complaints 
reach the department relative to the manner in which any of the 
operations are conducted. 

The cost of this work is £5,000 per annum, or under 6d. per 
house for each flushing. In all cases the water is supplied free of 
cost by the water committee of the corporation. 

This work has only been carried out systematically since Octo- 
ber, 1885. Previous to that date, however, all sewers were exam- 
ined wherever connections were made with them for the drainage 
of property, also prior to cleansing or executing repairs or other 
work, and reports made as to their condition either by the sewer in- 
spectors or workmen engaged, so that practically the inspectors and 
workmen were conversant generally with the condition of the 
sewers. The periodical inspection of all the sewers is, however, 
preferable. 

From the table annexed it will be seen that the majority of the 
repairs up to the present date have been carried out within the 
parish. The engineer estimates that the corporation has expended, 
from 1873 to date, the following sums in repairs and cleansing con- 
sequent on repairs: 



































Parish Township | Township} Township| Township 
Years. of of of of West |of Toxteth 
Liverpool. | Kirkdale, | Everton. Derby. Park. 
1873-"79 ..0.ccccccee sovces seveee £19,520 | ..ccccsscccccccees £600 £200 £1,270 
1880-85 ....secccrerssceseseoeee 59,486 £1,955 3,795 4,269 3,650 
ce! £79,006 £1,955 £4,395 £4,469 £4,920 





During this period 78} miles of main sewers have been repaired 
at a total cost of £94,745. Of this mileage 623 miles are in the 
parish. 
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PAVING IN SEVERAL CITIES. 

ONDON has 1,718 miles of roadway, of which 573 are macadam 

280 granite, 53 wood, 134 asphalt and 798} flints or gravels, 

Wood and asphalt give the greatest satisfaction there. In Paris, 

asphalt is more generally in use and favor; in New York, Belgian 

blocks are the favorite; in St. Louis, square granite blocks; in 

Nashville, Alleghany City, Wheeling and other smaller towns, cre- 
osoted or fire-bricks. 
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NATURAL AND ARTIFICIAL CEMENTS. 


‘THE cements now in the market are of two kinds: natural, 

made directly from stone, and artificial, commonly called Port- 
Jand cement. The manufacture of the former consists simply in 
burning and grinding the cement stone, a magnesian limestone con- 
taining about 15 per cent. of silica and a little silicate of alumina. 
The burning drives off the smal! amount of combined water and all 
the carbon dioxide from the stone, leaving the lime and magnesia 
as oxides, while the grinding to a powder puts it into the best pos- 
sible condition for mixing with sand and gravel, and moistening to 
form a mortar. Artificial cement consists of about 62 per cent. of 
lime mixed with silica and silicate of aluminain nearly the same 
proportions as those found in cement stone, and it is free from mag- 
nesia. This seems to be the whole difference in its construction. 
In use, the artificial cement sets rapidly and attains maximum 
hardness in a comparatively short time ; the natural cement hard- 
ens rather slowly and reaches its maximum hardness only after a 
long period of exposure to the air. ; 

The increasing use of cement in modern construction, either 
alone or more commonly as mixed with sand and gravel, demands 
that the qualities of the different kinds, and means of testing, both 
roughly and accurately, should be generally understood. 

The foundations of all important structures, in situations where 
they can not rest directly upon solid rock, owe their strength to cem- 
ent. They are usually made of concrete, cement mixed with 
sand or gravel, and they are often strengthened by iron beams so as 
to bind the whole into one continuous mass. Tunnels under rivers, 
sewers, cable trenches, and all the numerous sub-ways of our great 
cities, are either concrete or masonry laid in cement mortar. 
Their strength, again, is the strength of the cement used. And 
even the piers of most of the large bridges are made in part or 
wholly of concrete. Oftentimes, even the walls of stone and brick 
buildings are rendered more secure by being laid up with mortar 
of which cement forms a large ingredient. Used for so many pur- 
poses, the necessity of uniform quality, and proper knowledge of 
the quality of cement used, become plain. 

Before examining the methods of testing now employed and 
comparing the results, the process of hardening needs to be com- 
prehended. Some things are not yet quite clear in it, but it is cer- 
tainly in the main a chemical process. Mixed with water, the lime 
and magnesia of cement unite to form a hydrate, and it is probable 
that the silicates also recombine with some of the water. This is 
the first step,and produces the so-called setting. It is best passed 
through while the cement is exposed to the air,and is the reason 
why cement mixtures must be used as soon as moistened. But, 
this now complete, a more complex process is set up. The moist- 
ened cement brought in contact with the air, or exposed to water, 
at once begins to absorb carbon dioxide, for all ordinary air con- 
tains the gas, and most water holds it in solution. The gas unites 
with the lime to form a carbonate again, and this goes on until the 
whole of the lime is turned back to limestone. The same change 
occurs in the magnesia, but in this the action proceeds more slowly. 
With a pure lime cement this action is probably nearly complete 
at the end ofa few months; but with a cement containing magnesia 
it will continue for many years. The strength of the cement in- 
creases so long as the change continues. Soa Portland cement will 
develop its full strength in a few months, while our natural cement 
will not for years, and,so long as it continues, the structure improves. 

Rough testing of cement, soas to enable a workman to geta crude 
and imperfect idea of its value, is easy. Enough of the pure ce- 
ment should be taken to make a ball an inch in diameter and mix- 
ed with just sufficient water to make it mold readily and be rolled 
into a ball. Then it should be exposed to the air and left for two 
hours. At the end of that time it shold be set; then it should be 
put into water and left. It should grow gradually harder, and 
should show no signs of cracking or crumbling even when left for 
ten days. Any cement that does not endure this test is not of suf- 


ficiently good quality to make satisfactory structures ; any cement 
that stands this properly will be generally satisfactory if properly 
used.— Prof. La Roy F. Griffen in Popular Science Monthly. 
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A CITY ENGINEER'S DUTIES. 


i.e councils of Salt Lake City, Utah, recently passed the follow- 

ing ordinance defining the duties of the city engineer for 
that place, which, with some modifications, may be adapted to 
other cities of the same class: 

SEoTIon 1. There shall be appointed on the first Tuesday of 
April, 1890, a city engineer, whose term of office shall be two years, 
or until his successor in office shall have been duly appointed and 
qualified. 

Sec. 2. Before entering upon the duties of his office the city 
engineer shall give a bond in the sum of $5,000 for the faithful per- 
formance of his duties. , 

Sec. 3. It shall be the duty of the city engineer to locate the 
lines and grades of all streets and sidewalks, alleys, avenues or 
other public ways, and to determine the position, size or construc- 
tion of all sewers, water-works, irrigation or drainage canals, reser- 
voirs, culverts, conduits, aqueducts, bridges, viaducts or other pub- 
lic work or appurtenances, and to prepare plans, maps or profiles 
of the same, and to make estimates and furnish specifications for 
any of said work whenever required to do so by the mayor or city 
council. He shall have general supervision of all contract or other 
work, and see that it is performed in a workmanlike manner and 
in accordance with the authorized plans, and in conformity with 
the terms of the contract and specifications. 

Sec. 4. It shall be the duty of the city engineer to make, as 
soon as the time and means at his command will allow, a complete 
resurvey of the entire city, including all streets, sidewalks, alleys, 
avenues, public squares, parks and all public or private lands, 
which shall constitute and be the official survey of the city. And 
all lines thereby established shall be perpetuated by substantial 
and permanent stone monuments, or otherwise,as the city engineer 
may determine. 

Sec. 5. As the work of the resurvey of the city progresses, a 
corrected map of the official survey shall be made, showing all streets, 
alleys, avenues, or other public ways, also all public squares, parks, 
public buildings and lands and all prominent and permanent 
topographical features within the city limits, and said map shall be 
corrected from time to time to conform to such changes as shall be 
made. 

Src. 6. The city engineer shall keep in his office certified copies 
of all the field notes, maps or profiles which relate to the city sur- 
veys, water-works, sewers, irrigation system, streets or sidewalks, 
and to all other engineering works, and he shall arrange and in- 
dex them in such manner as will enable a ready reference thereto, 
and all shall be the property of Salt Lake City. 

Src. 7. As soon as the official survey, hereinbefore authorized, 
shall have been extended over any portion of the city, it shall be 
unlawful for any person or persons to commence the erection of 
any building upon the line of any street or public highway, em- 
braced within the limits of such survey, without first applying to 
the city engineer for the line and grade of such street or highway, 
and thereupon it is made the duty of the city engineer to establish 
the required line and grade before the erection of such building 
shall have been commenced. And if any person shall violate any 
provision of this section he shall, upon conviction, be fined not less 
than ten nor more than fifty dollars. 

Sec. 8. The city engineer shall be allowed to charge and de- 
mand in advance, for the benefit of the city, the following fees from 
the owners of property ordering work to be performed, or against 
whom the work is properly chargeable. In all parts of the city 
over which the official survey shall have been extended, or when 
the surveys are found to agree substantially with the recorded plats 
thereof: 

For surveying each lot having more than 25 ft. and not exceed- 
ing 60 ft. front, $5. 

For each additional lot of the above dimensions, contiguous 
thereto and owned by the same party, $2.50. 

For surveying each lot having not over 25 ft. front, $4. 

For each additional lot of the last above dimensions, and belong- 
ing to the same party, $2. 


For establishing street and sidewalk grades for any frontage not 
exceeding 60 ft., $4. 

For establishing street and sidewalk grades for any frontage 
over 60 ft.,and not exceeding 100 ft., $5,and for each additional 
foot 5 cents per lineal foot. 

Src. 9. In all parts of the city over which the official survey has 
not been extended, and where the surveys are not found to agree 
substantially with the recorded plats thereof, the city engineer 
shall for all surveys in such districts charge and collect in advance 
a sum estimated to cover the proper cost or expense thereof, and 
upon ascertaining such cost or expense, any excess thereof shall be 
refunded to the applicant; and in case of surveys in such districts 
where lines can not be satisfactorily determined to agree with the 
recorded plat, the city engineer may refuse to give any certificate 
of survey. 

Sxc.10. The city engineer may appoint the following assist- 
ants, or such of them as may be actually required for service in 
the city engineer’s department, who shall be paid while in said 
service not to exceed the following rates, to wit: 

One first assistant engineer at $150 per month. 

One second assistant engineer at $125 per month. 

One chief draughtsman at $125 per month. 

One assistant draughtsman at $100 per month. 

Two rodmen at $75 per month each. 

Two chainmen at $65 per month each. 

One inspector of sewers at $125 per month. 

One clerk at $100 per month, and such other assistants as the 
necessities of the service may demand to be paid out of the city 
treasury at the end of each month in which such service shall have 
been rendered and duly vouchered. Provided, that the city engi- 
neer, before appointing any of the assistants enumerated in this 
section, shall submit to the city council a statement setting forth 
the necessity for such assistants and the appointment thereof, and 
obtain the consent of the council so to do. 

Src. 11. All fees and revenues of whatever kind, received in the 
department of the city engineer, and arising from the official acts 
of the city engineer or any of his assistants, shail belong to the City 
of Salt Lake, and the city engineer shall collect and receive the 
same and turn them into the city treasury in the manner provided 
in such cases, and he shall as often as once every three months re- 
port the actions and doings of his department to the mayor and 
city council, 

Src. 12. The city engineer shall devote his personal time and 
attention to the duties and requirements of his office, and shall re- 
ceive therefor such compensation as the mayor and city council 
may fix. 

Sec. 13. If any person shall interrupt or molest said city engi- 
neer while engaged in his official duty, by riding or driving any 
horse or animal or vehicle of any kind against the person or sur- 
veying instruments or other professional apparatus of said city 
engineer or any of his assistants, or by moving or displacing any 
stake or other landmark fixed or devermined by him or his assist- 
ants, or by wilfully causing or offering them any kind of corporeal 
injury or hindrance, such person so offending shall upon conviction 
thereof be fined in any sum not less than $5 nor more than $100. 

Src. 14. The office of city surveyor is hereby abolished,and the 
duties of said office as fixed by law and ordinance are hereby im- 
posed upon the city engineer. 





A CITY IS JUDGED BY ITS STREETS. 


T is just so much waste of the taxpayers’ money to expend it in 
improving a street, when the improvement consists of a shal- 
low foundation and a bunglesome throwing together of the surface 
material, which, under no circumstances, can be expected to with- 
stand the wear and tear of heavy drayage. A stranger judges a city 
by its streets quicker than anything else. If he sees well-paved 
streets properly kept he knows that the people have a gare for their 
own comfort and a pride in their public highways, that either in 
city or country roads can always be taken as asign of prosperity.— 
Memphis Democrat. 
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ECONOMIC IMPORTANCE OF BETTER ROADS. 


HE business organizations of America owe to the inter- 
ests which they represent the encouragement of road 
improvement, and, where the sentiment in favor of better 
highways has not been brought into properly directed ac- 
tivity, they should make it their duty to start agitation for 
improvement and endeavor to secure the enactment of bet- 
ter laws relating to road work. Many business organiza- 
tions of the country have given evidence of appreciation 
of the public importance of good roads, and the com- 
mercial development resulting from them, by attempting to 
secure advanced legislation on the subject, and by giving 
special attention to street paving in their own cities. It 
is capable of demonstration that the disadvantages of the 
farmers and the consequent stagnation of business in trade 
centers resulting from the extremely bad condition of the 
roads during certain periods of the year causes a loss of 
millions of dollars annually in America. The farmer, the 
retailer, the wholesaler, the manufacturer and the railroad 
companies can give very important testimony on the sub- 
ject. The effects are not wholly local. They are in a large 
measure general. 

Though the movement for better roads has within a few 
years had very remarkable growth in the majority of the 
States, no steps have been taken to secure improvement by 
organized effort. If commercial organizations and boards 
of trade in all of the leading cities would make the matter 
of highway improvement a subject for the special attention 
of some committee, and if a determined effort should be made 
in all states to secure the enactment of better laws, the good 
work would be speedily advanced and the results would be 
incalculably beneficial in the development:of prosperity. 

It is necessary that as a first step toward improvement, there 
should be much educational work done. The road super- 
visors who, under existing systems, have charge of the work 
of improvement, need a better understanding of their duties. 
It is necessary that simple methods of instruction should 
be provided for their benefit. The road congresses which 


have been formed in several States have been helpful, but 





Paving and Municipal Engineering. 


A better 


are not likely to be made successful in all States, 
way of providing the needed instruction would be for the 
States to make adequate provisions for the support of Road 
Improvement Institutes, to be held for a period of about 
two weeks each year at convenient points, where road 
supervisors and others interested, can be brought together 
to receive instructions from men who have thorough knowl- 
edge of how the work should be done. A corps of these 
instructors could hold institutes at eight or ten points in a 
State during the winter months, and the cost of the instruc- 
tion would not be more than a few thousand dollars to the 
State, while it would certainly result in a saving of many 
times the amount of the expense now annually wasted in 
making repairs that are merely temporary. 





THE DEMAND FOR PAVING BRICK. | 


HE paving problem is endlessly perplexing. Complaints 
which are now becoming very common indicate that 

the ever doubtful question of what material shall be used is 
not more troublesome than the question of how shall the 
desired material be obtained. This is particularly true as 
to vitrified brick. A few years ago it was, as a paving ma- 
terial, known as a little tried experiment, but, in spite of 
expressed doubts as to its merits, it has rapidly grown in 
popularity, and to-day there is a demand for it greatly in 
excess of the supply. It is not now so much a question of 
using it as of getting it. Information comes to us regard- 
ing many cities that desire to pave their streets with brick, 
but are unable to get the material. This is in a measure 
due to attempts of capitalists to acquire a monopoly of the 
supply, but mainly and necessarily to the fact that the de- 
mand is larger than the supply. The inequality is growing 
rather than lessening. So far as we are able to learn, there 
is not a manufacturer of paving brick in the country who 
has not got his output sold in advance—many of them for 
one and two years. There is urgent need of more manu- 
facturers, and everybody engaged in the business in the 
right way is sure to find it profitable. Clay of the requisite 
qualities for the best brick is found in many parts of the 
country, and there is a demand for the product wherever 
there are cities and towns with streets to be paved. The 
necessary equipment for the business can be procured for 
a few thousand dollars. The business is one that seems to 
hold out tempting inducements to those who have the re- 
quired money and are willing to adapt themselves to it. 
There are indications that it has almost unlimited possibil- 
ities of development, and success awaits any manufacturer 
who can produce what is regarded as a first-class paving 


brick or block. 





HERE is nothing more important to be learned from 

the example of municipal engineering in Liverpool de- 
scribed in an article which appears in this issue, than the 
precaution taken by the city to protect its street pavements 
after they are put down. ‘The statement is made that “ per- 
mission is never given to private companies to cut through 
a pavement for any purpose.” When an opening in the 
street is necessary it is made by the employes of the munici- 
pality, and the work is done with the greatest possible care. 
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Next to wear and weather the pavements of our city streets 
suffer from nothing more than the openings that are made 
in them by companies which find it necessary to cut into 
them to reach or lay pipe-lines, The repairs are hardly 
ever properly made, and in the course of a few years a 
pavement may be ruined by such work alone. If cities 
could have an underground conduit system all this would 
be obviated, but in the absence of it precautions should be 
taken in much the same way as in Liverpool to protect 
pavements from ruin by heedless and careless companies. 
Pipe-laying and service connections should be required for 
all property on a street befure expensive pavements are put 
down, and afterward they should only be disturbed in cases 
of extreme necessity. 





NUMBER of our readers have very kindly responded 
to our request to return to us copies of the first num- 
ber of Paving AND MunNIciPAL ENGINEERING, but the 
supply is not near equal to the demand. We have received 
many applications for the number from persons who desire 
a complete file, and orders for it continue to come in. We 
should like to comply with as many of these requests as possi- 
ble, and again we ask all who may have copies of the number 
which they can spare to mail them to us. We will gladly pay 
ten cents a copy for all we can get. Those who return pa- 
pers should send with them their name and address, in order 
that we may know to whom we are indebted. 





\ E have been very gratifyingly favored with informa- 


tion, suggestions and contributions from persons in-. 


terested in the various branches of work to which Pav- 
ING AND MounIcIpAL ENGINEERING devotes attention. 
These favors are desired and are much appreciated. All 
persons who have anything to do with municipal engineer- 
ing are invited to make this publication the medium for 
presenting their views and observations to the public. 
We are glad to receive suggestions, and items of informa- 
tion, copies of official reports, and articles on engineering 
subjects are always desired. 








FIRE BRICK FOR PAVING. 


[IX commenting upon the opinion of the city engineer of Colum- 
bus, O., as to the relative durability of different kinds of paving 
material, which was published in the August number of Pavine 
AND MunicrpaL ENGINEERING, Mr. Peter Simple controverts the 
statement made as to the wearing qualities of ordinary brick. The 
city engineer of Columbus gives it as his opinion that the compar- 
ative probable wear of the different kinds of material will be found 
to be as follows: Granite, or Medina stone, 40 years; Hayden, or 
Hallwood block, 20 years; Asphalt, 15 years; Fire brick, 10 years ; 
Red brick (ordinary),5 years; Red brick (best quality), 10 years. 
and explains that he places ordinary red brick so low on the list 
because “no manufacturer has yet produced a red brick of reliable 
uniform wearing quality in any quantity large enough to be of 
much account in street paving. The fire brick people have done 
better, but are far from perfect as yet.” 
Mr. Simple, in a communication to the Clay- Worker, says of this: 
“A more unjust and false statement of facts could not well have 
been made. That is,if he intended to put all brick that are not 
fire brick into one class, and call them ‘red brick.’ If he did not 
so intend, then why does he fail to mention vitrified brick in his 
comparative table of wear. If he omitted them intentionally, then 


he is culpable ; on the other hand if he included all except fire brick 


81 


in the red brick class, he is either ignorant of the facts or wilfully 
misrepresents them. There are towns and cities in his own state 
that have brick pavements that were laid with vitrified or semi- 
vitrified brick that have been in use from four to eight years that 
give promise of a wear of fifteen or twenty years. At Charleston, 
W. Va., they have one of their principal streets paved with what 
are called fire brick, that was completed seventeen years ago, and 
the writer has been credibly informed that this street gives proniise 
of a wear of almost as many more years, without any considerable 
repair. At Bloomington, IIl., there is a square in length on the 
west side of the court house that was paved with common sand- 
molded brick fourteen years ago, that has been in use on one of 
the principal streets of the city all that time, and gives promise of 
several more years wear, with but little repair. At Decatur and 
Galesburg, IIl., and many other points, brick pavements are in use 
that have hada wear of from five to ten years that give promise of 
twenty or thirty years wear, with little expense in the way of re- 
pairs. There is much more in the way of proof that might be 
given as to the merits of brick paving, but it is unnecessary. 

“ Notwithstanding the sweeping condemnation of brick asa pav- 
ing material by the Columbus engineer, the fact remains that towns 
and cities that have had experience in the use of brick paved streets 
continue to lay more of them, even many more of them.” 





AS OTHERS SEE US. 
A BROAD, RICH FIELD. 


PavING AND MUNICIPAL ENGINEERING is the title of a new 
monthly journal published by Wm. Fortune and Wm. C. Bobbs, of 
Indianapolis, Ind., which is to be devoted to municipal improvement 
generally and street paving in particular. This isa broad, rich field, 
that with proper cultivation will.yield a golden harvest both to the 
publishers and their readers. There is nota city or town in all our 
broad land that does not stand in need of better information on 
this most important subject. The better improvement of streets 
and driveways is demanded universally and PAvING AND MUNICIPAL 
ENGINEERING can, with proper effort, supply a fund of technical yet 
practical knowledge that will make it well nigh invaluable. The 
publishers are well known enterprising, capable and reliable young 
men, who, we are sure, will prove equal to their opportunities.— 
Clay- Worker. 

A NECESSITY BEFORE ISSUED. 

PAVING AND MUNICIPAL ENGINEERING is the title of a new 
monthly magazine that had become a necessity before the first 
number was issued. The Indianapolis Street paving Exposition, 
and the prominence given Indianapolis as a center of information 
on the subject of street improvements, brought to light the fact 
that there was no direct medium of communication existing by 
which the numerous interests could communicate with each other 
or the public, editorially or otherwise. The success of the exposi- 
tion and an immense correspondence growing out of it, made the 
adoption of systematic methods of gathering and imparting informa- 
tion a necessity, and the new journal is the result. It is a hand- 
some sixteen-page monthly, starting off with a paying list of adver- 
tisements that speak well for the enterprise of the pubiishers. 
William Fortune is editor, and William C. Bobbs, business man- 
ager.— Rough Notes. 

A FIELD THAT HAS NOT BEEN PROPERLY FILLED. 


A new monthly, the field of which is indicated by its name— 
PAVING AND MuNICIPAL ENGINEERING—has been started in Indi- 
anapolis, with Mr. William Fortune as editor. The current issue 
has several very interesting articles, and there are some contribu- 
tions of note on the list. The field is one that has not been filled 
properly by existing journals, perhaps,and our new contemporary, 
we hope, will meet with deserved success.—Railroad and Engineer- 
ing Journal. 

WELL WORTH THE PRICE. 

Such issues of PAVING AND MUNICIPAL ENGINEERING as we 
have seen indicate that it will be well worth the price to anybody 
interested in the subjects of which it treats —Railroad Gazette. 
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Paving and Grading. 





Main street in Evart, Mich., will be paved. 


Numerous streets are being paved in 
Waco, Tex. m 


Several streets of Littleton, Col., will be 
graded at once. 


A new road will be laid out in North 
Shelburne, N. H. 


Central Ave., West Duluth, Minn., will 
be paved next spring. 


Middletown, N. Y., is agitating for Bel- 
gian block pavements. 


Considerable paving work is contem- 
plated in Braddock, Pa. 


Important street work is in progress at 
Sherman Heights, Tenn. 


Maine street, St. Joseph, Mo., is being 
paved with vitrified brick. 


The subject of brick pavements is being 
agitated in Jackson, Mich. 


_ Sundry streets of Greenbush, N. Y., will 
be paved with Belgian block. 


Considerable asphalt paving work is con- 
templated in Philadelphia, Pa. 


An application is in for paving of Com- 
merce street, Montgomery, Ala. 


Vitrified brick pavements will be laid 
on sundry streets of Kingston, Pa. 


Considerable street paving is contem- 
plated by the citizens of Braddock, Pa. 


Contractor Adams, of Detroit, Mich., has 
the contract for paving Michigan street. 


The City Council of Ludlow, O., has or- 
dered improvements on Adelia avenue. 


Ten thousand dollars will be expended 
in improving the streets of Marion, Me. 


Chas. Wilson has been awarded the con- 
tract for paving streets in Quincy, Mass. 


Market street, Steubenville, O., will prob- 
ably be paved with fire brick next spring. 


The Mayor of Salem, Mass., recommends 
the issue of bonds for street improvements. 


_ Considerable street improvement work 
is contemplated in Lonaconing, Md., at 
once. 


A part of First street in Louisville will 
probably be paved with brick as an experi- 
ment. 


Wilmington, Del., contemplates paving 
oo! streets with Belgian and granite 
ocks. 


Melrose, Mass., has ordered sundry 
streets improved and a stone crusher pur- 
chased. 


' A movement is on foot for the construc- 
tion of a boulevard from Denver to Little- 
ton, Col. 


_ The Brocton, Mass., Council has author- 
ized the borrowing of money for street im- 
provements. 


Keeling & Ridge have beén awarded the 
contract for asphalting several ‘strects of 
Pittsburgh, Pa. 


The Council in Black Rock, N. Y., has 
passed an ordinance providing for paving 
several streets. 


It is probable that the city council of 
Council Bluffs, Ia., will soon let a mammoth 
contract for brick paving. A number of 
the council favor advertising for bids to 
furnish 5,000,000 brick. 


Five hundred thousand dollars is to be 
appropriated for the improvements of the 
streets of Roanoke, Va. 


The board of directors of the street de- 
partment in Wilmington, Del., want esti- 
mates for paving blocks. 


The Woodside Improvement Association 
contemplate extensive work on road con- 
struction in Woodside, N. J. 


The city council of St. Joseph, Mo., at a 
recent meeting, decided to issue an order 
for the paving of Olive street. 


O. H. Ernest, Washington, D. C., may be 
addressed regarding considerable asphalt 
paving work to be done there. 


The right of way has been secured for 
Mount View boulevard, which will soon 
be constructed in Denver, Col. 


Forty thousand dollars will be expended 
at opce in macadamizing and improving 
sundry streets of Flushing, N. Y. 


Footways paved with asphaltum block is 
an improvement for Druid Hill Park in 
Baltimore that is strongly urged. 


A new boulevard in Rochester, N. Y., 
will be opened and constructed from Driv- 
ing Park Ave. to the Stone Tavern. 


The council has passed several ordi- 
nances providing for paving and improv- 
ing numerous streets of Newark, N. J. 


The city council of Atlantic City, N. J., 
at its last meeting ordered extensive paving 
work and the purchase of a road roller. 


At the next council meeting definite ac- 
tion will be taken on the matter of exten- 
sive street improvements in Chelsea, Mass. 


Resolutions have been passed by the city 
council of Toledo, O., for the improvement 
of a number of streets by paving and grad- 
ing. 

The board of 2 yphey me are considering 
the issue of $70,000 of bonds for macadam- 
ae ¢ sundry streets in New Hempstead, 


The managers of St. Mary’s Hospital 
will hold a fair to raise funds for the im- 
a of Missouri avenue, East St. 

ouis, Ill. 


A Vicksburg and New Orleans firm has 
secured the contract for graveling four 
miles of levy front of New Orleans at a cost 
of $120,000. . 


A petition has been presented to the 
City Council of Buffalo, N. Y., for the pav- 
ing of Seneca street from Main to Erie 
with asphalt. 


There is agitation in Baltimore in favor 
of paving more streets there with asphal- 
tum blocks, among those named being La- 
fayette avenue. 


Resolutions have been passed by the 
City Council of Dubuque, Ia., for the con- 
struction of a number of cement sidewalks 
throughout the city. 


Paving will soon be begun on Fourth 
street, West Duluth (Minn.), in which 
street the gas and water companies are 
now laying pipe lines. 


The street commissioner of Trenton, N. © 


J., has ordered an extensive amount of 
street improvement work, details of which 
may be obtained by addressing him. 


A number of the streets in Louisville, 
Ky., are being covered with asphalt pave- 
ments, and the council has been petitioned 
to take steps to provide means for their 
preservation. 


The Kansas Paving and Construction 
Company, of Kansas City, Kan., has con- 
tracted for the paving and curbing of Min- 
nesota Ave. between 8th and 18th streets. 


The suburban street schedule recently 
completed by Captain Rossell, foots up a 
total of $272,478.93 to be expended in the 
improvements of streets throughout the 
surburbs and city of Washington, D. C. 


The city council of Columbus, Ohio, has 
passed a resolution for the grading and pav- 
ing of Avon Court from Lexington to Gar- 
field Ave. Similar resolutions have been 
passed for the improvement of several other 
streets. 


A block of the new jasperite pavement 
will be tried in Dubuque, Iowa, in front of 
the Hotel Julien, between Second and 
Third streets. The work on the single 
block and two intersections will cost from 
$800 to $900. ; 


At a recent meeting of the Board of City 
Commissioners of Dayton, O., the City 
Auditor was authorized to advertise for 
proposals for grading and graveling a num- 
ber of streets, and for paving and curbing 
a number of others. 


The Colorado Paving and Improvement 
Company, of Denver, has incorporated. 
Capital, $500,000. Incorporators, Dennis 
Sullivan, Finis P. Earnest, Chas. B. Rhodes 
and ex-Senator H.A.W.Tabor. The com- 
pany manufacture and lay all kinds of 
paving material. 


The amount of paving in New York City 
on July 30, 1890, was 8,277,623 sq. yds., of 
which 2,225,811 sq. yds. were specification 
granite; 673,402 sq. yds. block granite; 
1,248,529 sq. yds. specification trap; 3,045,- 
214 sq. yds. Belgian blocks; 101,643 sq. yds. 
cobble-stone; 71,190 sq. yds. asphalt; 516 
sq. yds. wood; 2,964 sq. yds. Russ; 908,354 
sq. yds. macadam. There are 359.15 miles 
of paved streets within the city limits. 


The total amount of new pavement and 
repavement for which contracts have been 
let in Detroit is $483,516.39, Pavements 
have been ordered on thirty other streets 
as follows, for which contracts have not yet 
been let, together with the estimated cost: 
Orchard, $16,000; Warren, $5,700; Bu- 
chanan, $10,900; Foundry, $16,240; Mar- 
ket, $5,000; Twelfth, $3,100 ; Congress, $14,- 
500; Scott, $7,170; Seventh, $10,544; La- 
brosse, $7,130; Spruce, $15,200; Columbia, 
$7,420; Rivard, $13,000; Ferry, $13,250; 
Waterloo, $10,680; Pitcher, $4,170; Locust, 
$13,440; Mack, $44,100; Chestnut, $15 000; 
Ledyard, $1,360 ; Thirteenth, $12,450; Lar- 
ned, $2,400; Fifth, $7 800; Milwaukee, $16,- 
400; Scotten, $21,900; Mullett, $5,200; 
Waterloo, $4,500; Gratiot, $8,400; Second 
avenue, $51,000; Vinewood, $12,600. 








W ater-Works. 


Ridott, I, has decided to put in water- 
works. 


The West Hoboken water mains will be 
extended. 


The water mains of Woodbury, N. J., 
will be extended. 


The water mains of Kingston, N. Y., will 
be extended soon. 


New water-works are to be constructed 
at Wichita Falls, Tex. 


Sutton, Neb., has voted bonds for water- 
works to be put in at once. 


A water-works system will at once be 
constructed at Sarento, Me. 
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Mains are being laid for the new water- 
works at Guthrie Centre, Ia. 


Brockton, Mass., will borrow money for 
the extenson of water mains. 


Lancaster, Pa., will borrow money for 
the construction of a reservoir. 


Robinson Bros., of Athens, Ga., will erect 
. @ water-works plant at Madison. 


The city council of Brockton, Mass., is 
agitating for a pure water supply. 


The water supply a of Bridgeton, 
N. J., will be extended and improved. 


Work will be pushed on the construction 
of the water-works at Hinton, W. Va. 


Two water companies are trying to se- 
cure a franchise for Huntingdon, N. Y. 


Steps are being taken for the establish- 
ment of water-works in Des Moines, Ia. 


The water system of Hackensack, N. J., 
will be extended to Hasbrouck Heights. 


Work on the erection of the water-works 
plant at Greensville, 8S. C., has commenced. 


Specifications have been prepared for 
extending the water mains in Albany, N. Y. 


Six thousand dollars will be borrowed 
for constructing a water main in Stoneham, 
Mass. 


Bay City, Mich., is to vote in November 
on $50,000 worth of water-works imrove- 
ments. 


The Pittsburgh South Side Water Com- 
mittee will order extensions to their water 
system. 


The City Council of Salt Lake City, Utah, 
is discussing the project of a new water 
system. 


The Forrestport reservoir was extensive- 
ly damaged by the recent flood and will be 
rebuilt. 


The water system of Springfield, Mass., 
will be considerably extended and im- 
proved. 


The Newark Aqueduct Board will con- 
struct a new water-works system in New- 
ark, N. J. 


At a special election held in Wilton, 
Minn., it was decided to raise $14,000 for 
water-works. 


Work will be actively pushed on the 
construction of the water system in Frank- 
linville, N. Y. 


Work will be actively pushed on the 
construction of a water-works system at 
Medina, N. Y. 


Frank G. Wood has been awarded con- 
tracts for extending the water mains in 
Newburg, N. Y. 


Raymond & Campbell, of Middletown, 
will construct a water-works system in 
Millersburg, Pa. 


At Marinette, Wis., improvements are 
being made on the water-works system at 
a cost of $100,000. 


Parks & Wheeler will at once commence 
the construction of a water-works system 
in Winchester, Ky. 


The Grand Lodge, Mich., ican is 
strongly agitating the building of a $40,000 
system of water-works. 


The Mayorsville Water Company has 
been incorporated by John G. Mayor, Geo. 
8S. Mayor and Wm. H. Mayor, for the con- 
struction of a water-works system in May- 
orsville, Pa. 


A new water-works plant is being put in 
at Peoria, Ill., under the superintendence 
of engineer 8. P. Davis. 


At Bellevue, O., the water-works trustees 
are making preparations to build a new 
stand pipe in the spring. 

The Commonwealth Water Com 

South 


will extend its mains to Summit and 
Orange, in Newark, N. J. 


At the next meeting of. the council at 
Steelton, Pa., action will be taken on the 
question of new water-works. 


The city council of White Sulphur 
Springs, Mont., is taking steps to secure an 
equate supply of pure water. 


The East Jersey Water Company con- 
template the construction of a pipe line for 
the water supply of Newark, N. J. 


The Wichita, Kans., Water-Works Com- 
pany is preparing to increase its supply 
and contemplating improvements. 

Muffett, Hotchkins & Clark, of Syracuse, 


have thecontract for erecting a water-works 
system in Madison, N. J., at $56,000. 


H. B. Pitcher, of Long Branch, has been 
awarded the contracts for extensive water- 
works improvements in Freehold, N. J. 


The Council of Lowell, Mass., has ordered 
the issue of $60,000 of bonds for the pur- 
pose of pumping engines and machinery. 


The East Jersey Water Company are 
ate to construct a system for using 
ockaway River water at Elizabeth, N. J. 


At Winnipeg, Man., a special committee 


has been appointed to consider the water 
power question, and will advertise for new 
tenders. 


Frederick H. James, Caleb H. Joseph, J. 
Coatsworth and J. G. Miller contemplate 
the organization of the water-works in Lan- 
caster, N. Y. 


Chief Engineer Kuichling has been re- 
quested to prepare plans and estimates for 
furnishing an additional water system in 
Rochester, N. Y. 


The New York City council has passed 
an ordinance providing for construction of 
water mains to Blackwell’s Island and 
throughout the island. 


The Minden, Neb., council has held a 
meeting to arrange for putting in water- 
works. Bonds have been sold and work 
will begin in a few days. 


The Terre Haute Water-works Com- 
pany have contracted for a large and ex- 
tensive filtering and clarifying plant, and 
is building additional reservoirs. 


The St. Louis Board of Public Improve- 


ments have not yet let the contract for a’ 


pumping engine for the new water-works 
at Chain of Rocks. The pumps and en- 
gines are to cost $500,000. 








Sewers. 





A new sewer district will be laid out in 
Scranton, Pa. 


Considerable sewer work is contemplated 
at Buffalo, N. Y. 


Extensive sewerage work is contemplated 
in Roanoke, Va. 

Considerable sewer work is contemplated 
in Peekskill, N. Y. 


Citizens of 5th and 6th streets of Quincy, 
Ill., have signed an agreement to pay for 
the construction of sewers. 


Considerable sewer work is contemplated 
in Lockport, N. Y. 


Petitions for sewers are being circulated 
in Pine Hill, Mass. 

Considerable sewer work is contemplated 
at New Britton, Conn. 


Considerable sewerage work is contem 
plated in Reading, Pa. 


Sewers will be considerably extended in 
Saratoga Springs, N. Y 


Considerable sewer work is contemplat- 
ed in South Scranton, Pa. 


The council has ordered considerable 
sewer work at Chester, Pa. 


Considerable sewer construction is con- 
templated at Jamestown, N. Y 


Sewers have been ordered laid in sundry 
streets of Chattanooga, Tenn. 


A new sewerage system will shortly be 
erected in Birmingham, Conn. 


Lateral sewers will be constructed in 
sundry streets of Sing Sing, N. Y. 


Collateral sewers will be constructed in 
sundry streets of Mt. Vernon, N. Y. 


Bids will shortly be invited for construct- 
ing sewers in Bridgeport, Conn. 


The sewer and water systems will be ex- 
tended at once in Brookline, Mass. 


Plans for an extensive sewer system for 
Hoboken, N. J., have been prepared. 


The city engineer of North Easton, Mass., 
has prepared plans for a sewer system. 


Somerville, N. J., is contemplating the 
construction of a $20,000 sewer system. 


The council of McKeesport, Pa., has or- 
dered the construction of sundry sewers. 


James Finnegan has been awarded ex- 
tensive contracts for sewers in Paterson, 
N. J. 


The mayor has appointed a commission 
for the construction of sewers in Waltham, 
Mass. 


W. C. Olmstead may be addressed re- 
ers proposed sewer work at Lockport, 


Work will at once be commenced in 
Somerville, N. J.,on the construction of a 
sewer system. 


Important extensions and improvements 
of the sewer system are contemplated in 
Pottsville, Pa. 


The township committee invites propos- 
als for constructing numerous sewers in 
Kearney, N. J. 


Small & Serry, of New York, have the 
contract for building the sewer sysiem at 
Somerville, N. J. 


The water board of Boston, Mass., has 
asked for a loan of $250,000 for extending 
the water mains. 


J. & G. Stewart have been awarded con- 
tracts for extensive sewerage construction 
in Yonkers, N. Y. 


Somerville, N. J., has passed ordinances 
providing for the construction of sewers 
in numerous streets. 


Considerable sewer work is contemplated 
at Lansingburg, N. Y., proposals for which 
will shortly be invited. 


The Board of Public Improvements of 
- St. Louis, at a regular session on the 9th, 
decided to let a number of contracts for 
sewer building and plumbing. 
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Petitions are before the Brookline, Mass., 
council providing for the construction of 
sewers on sundry streets. 


The citizens of Hebron, Neb., voted on 
the 15th in favor of a new water-works 
system soon to be erected. 


The City Council has passed sundry 
ordinances providing for the construction 
of sewers in Newark, N. J. 


The city council of Greenbush, N. Y., has 
adopted an order providing for the con- 
struction of sundry sewers. 


The council at its next meeting will take 
final action on the question of sewer im- 
provements in Orange, N. J. 


The city of Marion, Ind., is considering 
the question of establishing a system of 
sewerage at a cost of $200,000. 


D. J. Coutant, of Newburgh, N. Y., will 
shortly invite proposals for extensive sew- 
erage construction in that city. 


Thomas J. Finnegan, of West Hoboken, 
N. J., may be addressed regarding sewers 
to be constructed at that place. 


Work has begun at Kansas City, Mo., on 
the new $50,000 sewer, contract for which 
was taken by Patrick McDonald. 


Petitions are before the council asking 
that sundry sewers be constructed and 
others extended in Rochester, N. Y. 


James Millward, Mayor of Yonkers, N. 
Y., will shortly invite proposals for con- 
structing sewers throughout the city. 


The committee on public improvements 
have recommended the construction of 
sewers in a number of streets in St. Louis, 
Mo. 


Boston, Mass., has been asked for an ap- 
propriation of $75,000 for constructing 
sewers in the Dorchester Lower Mills dis- 
trict. 

The Findlay, O., board of improvements 
have offered resolutions to the city council 
to place sewers in a number of streets and 
alleys. 


At St. Joseph, Mo., the contracts for 
building the section of main sewer on Ol- 
ive street, between Twentieth and Twenty- 
sixth, and for the Atchison street sewer, 
have been awarded to Patrick Horey. 








Bridges. 





A new bridge is projected at Silva, N. C. 
New bridges are to be constructed at 
Border, Kan. 


A new bridge will be built at Linlithgo, 
N. Y., at once. 


A new bridge is proposed at Broad street, 
Richmond, Va. 


A new wagon bridge is to be built at 
Louisville, Neb. 


A new bridge is to be erected across the 
river at Minneapolis. 


A foot-bridge is to be built across the 
river at Rockford, III. ; 


Plans have been submitted for a new 
bridge at Augusta, Ga. 

A bridge is to be constructed over St. 
Vrain Creek at Lyons, Col. 

The Brown street bridge at Lafayette, 
Ind., is undergoing repairs. 


A new bridge is to be built across the 
Santa Ana at Auburndale, Cal. 


At Athens, Ga., a new bridge will be 
erected on the proposed boulevard. 


An iron bridge will be constructed at the 
foot of Leonard street, Onaga, Kan. 


The county commissioners will erect a 
new bridge at Harney, Md., at once. 


Greenville, 8S. C., has issued about $9,000 
of bonds for the construction of bridges. 


A new bridge is to replace the old one 
over the Yadkin River at Charlotte, N. C. 


A new bridge is to be constructed over 
the river at Union street, Olympia, Wash. 


The Macon & Dublin Railroad Company 
will construct extensive bridges at Dublin, 
Ga. 


A railway bridge on the Cheyenne and 
Northern extension is to be built at Bad- 
ger, Wyo. 


A bridge over the Merrimac at the foot 
of Swain street, Haverhill, Mass., is con- 
templated. 


The Mayor is agitating the issue of bonds 
for the construction of a new bridge at 
Salem, Mass. 


An apprcpriation of $3,000is to be made 
for the construction of a new bridge at 
Granville, Il. 


The petition is in fora bridge across the 
Nueces River at Miller’s Ferry, near 
Leyarto, Tex. 


Berrion and Worth counties are con- 
structing a bridge over the Little River 
near Macon, Ga. 


A bridge will be constructed across the 
Saline River on the Centre Point road at 
Locksburg, Ark. 


A new bridge is to be built over the Kan- 
sas River on Quincy street, Topeka, Kan., 
to replace the old one. 


The highway commissioners of South 
Palmyra, IIl., will let a contract for an iron 
bridge over Massey Creek. 


Charles Stone has been awarded contract 
for construction of viaduct over Wisconsin 
Central track at St. Paul, Minn. 


At Lincoln, Neb., new viaducts are to be 
constructed on 9th, 12th and W. O. streets, 
to be voted on by city council. 


Bridges at Adams and Jefferson streets, 
Peoria, Ill., have been declared unsafe and 
are to be replaced by new ones. 


C. Harden & Son, of McConnellsville, 
have the contract to build nine new bridges 
between Canastota and Syracuse. 


City Engineer Weber, of East St. Louis, 
Ill., is surveying for a new iron bridge over 
Cahokia Creek on Missouri avenue. 


The Hampton Manufacturing Company 
will at once commence the construction of 
an extensive bridge at Hampton, Va. 


The Selectmen have appropriated $35,- 
000 for the construction of approaches to 
the Cypress street bridge at Brookline. 
Mass. 

City Engineer Force, of Cleveland, O., 
has been instructed to prepare plans for a 
bridge across Morgan Sei at Todd street 
extension. 

M. H. Stump has been appointed a com- 
missioner to contract for building the ap- 
proaches to the Steer Creek bridge, at Glens- 
ville, W. Va. 


The Wrought Iron Bridge Company of 
Indianapolis is to build a bridge across the 
Tippecanoe River at Monticello, Ind., at 
a cost of $15,000. 


The city engineer of Wichita, Kan., has 
been instructed by the council to prepare 
plans for a pile bridge over Chisholm Creek 
and Douglas Ave. 


A bridge is to be built at Ottawa, La 
Salle county, Ill, by the Wrought Iron 
Bridge Company of Indianapolis. Esti- 
mated cost $10,000. 

Bills have been passed to provide for a 
wagon bridge across the Mississippi River 
at Hasting, Minn., and one across the Red 
River of the North. 


The Wheeling Terminal Company will 
at once commence construction of their 
$100,000 bridge between Wheeling, W. Va., 
and Martin’s Ferry. 


The Council at Rochester, N. Y., has 
passed final ordinances providing for the 
construction of the Alexander and Eden- 
burgh street river bridge. 


The McKeesport & Duquesne Bridge 
Company contemplate extensive changes 
in the construction of their bridge between 
McKeesport and Duquesne, Pa. 


There is talk of spanning the Mississippi 
River at Burlington, Ia., with a Pontoon 
bridge. Stewart, the Pontoon bridge build- 
er, offers to do the work for $12,000. 


The highway commissioners of Joliet, 
Ill., have decided to put in a new bridge 
on Cass street over Spring Creek this fall. 
It is to be of iron, full width of the roadway. 


The George E. King Bridge Company 
has been awarded a contract by the board 
of supervisors of Holdredge, Neb., for the 
construction of a bridge over the Blue 
River at Blue Springs, and for several 
small bridges throughout Gage county. 


The bids for the new iron bridge over 
Yellow Creek, at Middlesborough, Ky.,were 
as follows: The Wrought Iron Bridge Com- 
pany, $11,975; the Smith Bridge Company, 
$11,950; the Berlin Bridge Company, $11,- 
915; the King Iron Bridge Company, $11 - 
900 ; the Chicago Bridge Company, $11,990; 
the F. J. P. Brackett Bridge Company, 
$11,890; the Queen City Bridge Company, 
$11,990; the Massillon Bridge Company, 
$11,740; the Variety Iron Works Company, 
$11,775; the Youngstown Bridge Company, 
$11,500. The contract was awarded to the 
Youngstown Company. 








Street Lighting. 





An electric light plant is to be put in at 
Wilton, Minn. 


The electric light plant is to be increased 
at Charlotte, Mich. 


Electric lights are being discussed by the 
citizens of Mackinaw, III. 


Mayor Island, at Oakland, Cal., is to have 
a $40,000 electric light plant. 


An electric light plant is to be established 
in Milledgeville, Ga., at once. 


The citizens of Awanten, Vt., are agitat- 
ing for an electric light plant. ; 


The citizens are agitating the question 
for electric lights in Keokuk, Ia. 


R L. Bloomfield will at once establish an 
electric light plant at Athens, Ga. 


The city trustees of Modesto, Cal., have 
granteed a franchise to A. C. Swain, of Mer- 
ced, for an electric light plant. Lights to 
be burning in four months. 
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A complete system of electric lights is 
being put in at Council Bluffs, Ia. 


The citizens of Alexandria, La., are con- 
templating an electric light plant. 


Steps will shortly be taken to put in an 
electric light plant at Weldon, N. C. 


Work on electric equipment has com- 
menced recently in Rock Island, Il. 


The Hinton Electric Light Company has 
been chartered at Wheeling, W. Va. 


The village improvement society at Plais- 
ton, Mass., is agitating for street lights. 


The Westinghouse Company is about to 
erect a $17,000 plant at Blairsville, t’a. 


Oconomowoc, Wis., has granted a ten year 
franchise to an electric light company. 


L. N. Cox, of Washington, will establish 
an electric light plant in Florence, 8. C. 


Centreport, N. Y.,is considering the ques- 
tion of lighting its streets by electricity. 

South Denver is to have an $80,000 elec- 
tric light plant within the next sixty days. 


Citizens are agitating to have the streets 
of West Elizabeth, Pa., lighted by electricity. 


A company has just been organized to 
establish an electrical light plant at Hinton, 
W. Va. 

The incandescent lighting system is to 
be placed on trial within a few days at Del- 
avan, Ill. 

The city council of Augusta, Ga., is con- 
templating lighting the entire city with 
electricity. 

Work has been commenced on the con- 
struction of an electric light plant at Green- 
ville, 8. C. 

The city council of Rockford, Ill., has in 
contemplation the lighting of the city by 
electricity. 

All the leading citizens of Pender, Neb., 
are agitating the question of an electric 
light plant. 

The city council of Dayton, Ky., has in 
contemplation the letting of contracts for 
electric lights. 

Electric lights have been supplied to 
South Englewood, Ill., by the Lake Elec- 
tric Light Company. 


At the next council meeting in Nanti- 
coke, Pa., some action will be taken on the 
electric light matter. 


The Jamaica Gas Company are consider- 
ing the establishment of an electric light 
plant at Jamaica, N. Y. 


The Citizens Electric Light and Power 
Company, of Houston, Tex., has increased 
its capital stock to $50,000. 


Work at Pottsville, Pa., will be actively 
pushed on the construction of the Edison 
Light Company’s new station. 


An electric light company at Mascoutah, 
Ill., has been organized, and the city is be- 
ing canvassed for subscribers. 


The proposition to issue $30,000 for an 
electric light plant at Jamestown, N. Y., 
carried at the recent election. 


A franchise has been granted C. T. Gage, 
of Allegan, Mich., to put in an electric 
light plant at Nashville, Tenn. 


The Crown Hills Improvement Society 
of Los Angeles, Cal., invites competition 
for a new system of electric lights. 


The Olympia, Wash., Gas and Electric 
Company are enlarging their plant to meet 
the demands of Olympia for light. 


At the recent election in Canisteo, N. Y., 
a proposition to light the streets by elec- 
tricity carried by a large majority 


The Seneca Electric Company have been 
awarded the contract for lighting the streets 
of Seneca Falls, N. Y., by electricity. 


The electric light company of Martin’s 
Ferry, W. Va., is about to furnish all its 
customers with an emergency lamp. 


Electric lights have been ordered to be 
erected on a large number of streets in 
Chattanooga, Tenn., by the city council. 


Richmond, Pa., is discussing an electric 
light plant, and it is probable that one will 
be put in next year at a cost of $75,000. 


The City Council of Weedsport, N. Y., 
will grant a franchise to any one who will 
establish an electrical light plant there. 


The city council of Louisville, Ky., has 
passed an ordinance for the appropriation 
of funds to introduce an electric light plant. 


A committee of the common council at 
Oil City, Pa., has recommended the pur- 
chase of an electric light plant to cost 
$52,000.” 

At the last council meeting at Doyles- 
town, Pa., Mr. Kane was granted a franchise 
for the establishment of an electric light 
plant there. 


The Williams Valley Light, Heat and 


Power Co. has been incorporated with a 
capital of $40,000 to establish a plant at 
Lykens, Pa. 


Reed City, Mich., has given Geo. L. 
Beatle and J. H. Andrews franchise to put 
in an electric plant and operate it for 
twenty years. 


The selectmen at Hingham, Mass., have 
contracted with the Weymouth Light and 
Power Company to light the village streets 
by electricity. 


A petition has been presented to the city 
council of New Orleans, La., for electric 
lights to take the place of gas lights in the 
sixth district. 


The Roseburg, Ore., Review is strongly 
agitating the putting in of a city electric 
lighting plant. It estimates the cost at 
$10,000 or $12,000. 


Canisteo, N. Y., is considering proposi- 
tions from the local and outside electric 
light companies for lighting the streets of 
the town by electricity. 


The borough council of Kingston, Pa., 
have instructed the light committee to ob- 
tain estimates for lighting the new borough 
building by electricity. 


At Attleboro, Mass., the electric light 
company have raised the price from sev- 
enty-two to ninety dollars per light for 
lighting the streets by electricity. 


Not less than seven ordinances for elec- 
tric light franchises are penta before the 
city council of Chicago, Ill. They include 
in every instance the entire territory with- 
in the city limits. 


At Bryersville, Pa., an electrical light 
company has been organized, and a $17,000 
electric light plant will be put in at once. 
The borough has contracted to light the 
streets by electricity. 


Ata recent special meeting of the city 
council of Independence, Mo., the question 
of electric lights was brought up, and a 
committee was appointed to ascertain the 
cost of a system for the city. 


Public meetings are being held in Hunt- 
ersville, Va., to consider the electric light 
question, and a committee has been ap- 
pointed to solicit funds and secure esti- 
mates for a plant. R. T. Webster is chair- 
man and John P. Lasner secretary. 








Street Railways. 





A street car system is badly needed at 
La Grange, Ga. 


_ A new street car line will be in operation 
in Evansville, Ind., within a week. 


Work on the electric motor line at 
Quincy, IIl., is progressing rapidly. 


_ An electric street car line will soon be 
in operation from Joliet, Ill., to Lockport. 


_ The Geary street cable line in San Fran- 
a is to be extended to Golden Bridge 
ark. 


The South Sioux City Electric Motor 
Street Company will extend its lines to 
Dakota City. 


Eleven miles of street car rails costing 
$24,000 have been received for the electric 
railway in Springfield, Ill. 


The directors of the electric road at Col- 
umbus, O., are considering the extension 
of their line on Broad street. 


An electric street railway system is soon 
to be established in Durango, Col., by a 
company organized for the purpose. 


The City Council of Rock Island, III, re- 
cently passed an ordinance authorizing the 


-equipment of street railways with electric- 


ity. 

The Front Street Cable Company at 
Seattle, Wash., is to extend its road one 
mile further, work on which will be begun 
soon. 


The Waco, Texas, dummy street railway 
company has secured a right of way on an 
entire line, and track-laying will com- 
mence at once. 


The stockholders of the Selma Street 
Railway at Selma, Ala., have increased 
their capital stock to $100,000 for the pur- 
pose of extending their raad. 


The San Antonio (Tex.) Street Railway 
Company is introducing electric power in 
the place of mule power, and will soon 
have several lines in operation. 


J. W. Hartzell has asked for an electric 
railroad franchise on Eighth street in Oak- 
land, and has asked the city trustees of 
Allameda, Cal., for a similar franchise. 


At a recent meeting of the board of di- 
rectors in Walla Walla, Wash., the street 
railway company, the steam motor line to 
Milton, was regarded favorably. A com- 
pany is to be organized to build and oper- 
ate a road. 


Street cars for smokers are to be tried 
on the Market Street Cable Railway in 
Philadelphia. The company has recently 
designed a number of open motor cars 18 
ft. long intended for the use of lovers of 
fresh air and tobacco. 








SEALED PROPOSALS. 





GRANITE PAVING BLOCKS. 


Tenders will be received at the Office of the Board 
of City Works, City Hall, up to noon on Monday, 
November 3d next, for supplying the city of Halifax 
with 16,000 square yards of granite paving blocks 3% 
to 4 inches in width, 6 to 6% inches in depth, 8 to 10 
inches in length. 

All edges to be sharp and straight, forming right 
angles at their intersections, both horizontally and 
vertically. All faces to be straight split or dressed 
off so as to be free from bunches and depressions. 
Each and every block to be equal as regards quality, 
appearance and finish to sample block, which must 
be submitted with each tender, and must also, in 
every respect, be satisfactory to the City Engineer. 

Proposals to state the price per square yard (the 
blocks being closely placed together as laid), deliv- 
ered on wharf at Halifax or at Board of Worksshops. 
Also—The number of square yards the contractor 
will deliver monthly from ist May to 1st November, 
1891. 

Payment will be made on certificate from the City 
Engineer to the amount of 80 per cent. of the mater- 
ial delivered and approved, and the balance upon 
completion of the contract. 

Satisfactory security for the due fulfillment of the 
contract will be required from the successful bidder. 

The lowest or any tender will not necessarily be 
accepted. 

By order of Board of City Works, 
W. B. McNutt, 


September 19, 1890. Clerk of Works. 








FOR LICENSES 


To Manufacture Trinidad Asphalt Paving Blocks and 
Tiles and Guaranteed Supply of Asphalt, 
complete plans for Buildings, 
etc., apply to 


WALTER S. WILKINSON, 


President, International Pavement Co. 


5 Chamber of Commerce, BALTIMORE, MD. 





THOS. R. HASLEY, 
CIVIL ENGINEER 


Surveys, Plans and Specifications for Sewerage and 
Drainage, Special Attention paid to Paving and 
General City Improvement. Expert City Sur- 
veying, Detail City Maps, Grade Atlases, 
Construction Superintended. 


Main Office at Marinette, Wisconsin. 








ANTED: An assistant; a young man compe- 

tent to cross section streets, set curb grades, 

etc. One who has had some experience in brick 

paving preferred. State experience, salary ex- 

pected and earliest time services would be available. 
B. L. LLOYD, City ENGINEER, 

Middlesborough, Ky. 


J. OPPERMAN, 


ivil and Consulting Engineer 
> f 
25 YEARS EXPERIENCE. 
Railroad Engineering, Water Supply and 
Sewerage of Towns, Assessment Maps, Street 
Paving, Electrical Subways, Examinations, 


Surveys, Maps, Plans, Specifications, 
Estimates and Reports. 


Room 112 Laclede Building, ST. LOUIS, MO. 
Correspondence Solicited. 


























FREMONT HILL,C. E. 
Mem West. Soc. C. E. 


C. ALEXANDER, C, E. 


Mem. Can. Soc. C. E. 
Mem. West. Soc. C. E. 


ALEXANDER & HILL, 


Civil Engineers 


Plans and Specifications furnished for all classes of 
Engineering Work. Specialists on Street Paving 
Sewer Construction and Municipal Work generally 


ROOM 6, No. 78 LA SALLE STREET, 


== Chicago, III. 

















W. L. S. BAYLEY, C. E. 


Durability, Style and Economy in the Construction o 


STREETS, ROADS AND LAWNS. 


ESTIMATES AND DESIGNS. 


Office, 8 Lakeside Building, 
Residence, 324 44th Street, C HICAG O. 





YOU WIL MAKE NO MISTAKE 


IF YOU CONTEMPLATE A TRIP TO 


Chicago, Milwaukee, St. Paul, Minneapolis, 
or any Northwestern Point, 


By purchasing your tickets over the 


MONON & ROUTE 


LL. N. A. & C. R’Y. 


The New Management having entirely rebuilt the 
line, putting in over 300,000 new ties, miles of new 
steel, new iron bridges, etc., etc. This, in connec- 
tion with elegant Pullman Perfected Safety Vestibule 
Trains, composed of DAY COACHES, PARLOR and DIN- 
ING CARS (the only line running Dining Cars between 
Indianapolis and Chicago), and Pullman Buffett 
Sleepers, makes this 


THE LINE between Indianapelis and Chicago, 
also the Short Line, only 183 Miles Indian- 
apolis to Chicago. 


Be sure and purchase your tickets via the 


GREAT MONON ROUTE. 


Ticket Offices, 26 South Illinois Street, Massachu- 
setts Avenue and Union Station. 


I. D. BALDWIN, 
D. P. A., Indianapolis. 


JAMES BARKER, 
G. P. A., Chicago. 





THE PURINGTON PAVING BRICK COMPANY 














OF GALESBURG, ILLINOIS, 


Is now building one of the most extensive and best equipped plants ever established for the manufacture of Paving Brick. D. V. Purington, of Chicago, is President 


of the Company. Mr. Purington is one of the foremost Brick Makers in the country. 


merits of the various DRYERS. HE HAS SELECTED FOR HIS NEW WORKS 


wee CHE TRON-CLAD DRYER #«««x«x* 


This Dryer will have a Drying Capacity of SEVENTY-FIVE THOUSAND perday. Mr. Purington’s selection is another evidence of the established fact that for 


PAVING SRILA NU UTHER URYGR GUMPARES 


WITH THE IRON-CLAD DRYER=== 








With a quarter of a century experience he has a thorough knowledge of the 





For particulars see advertisement on last page of cover, and write to 


THE IRON-CLAD DRYER CO., Cuicaco, ILL. 








x * BREED’S * x 
Patent Portfolio Serap-Book 


A SCRAP-BOOK WITHOUT PASTE. 


The old-fashioned Scrap-book has leaves on which scraps are pasted, as collected, without orderly ar- 
rangement. Breed’s Scrap-Book has pockets, or envelopes, into which scraps are dropped and methodically 
filed by subjects. There is no pasting, no annoyance, no loss of time, no dirt! The subject is written on the 
envelope containing it and entered in the index. No matter how many scraps have accumulated, all upon 
the same subject are together and can be easily removed, consulted and replaced. Scraps kept in this book 
are not blurred by pasting, defaced by exposure or mutilated by removal. Notes for editorials, sermons, lec- 
tures and other addresses can be filed here, and a record of time and place of delivery be written on the en- 
velope. As areceptable for scraps, papers and writings, methodically arranged for convenient reference, it has 
no equal. Itcontains fifty heavy manilaenvelopes, with tuck, 6x9 inches in size, handsomely bound together 
in a book that stands upon an ordinary book-shelf. Half Amer. Russia, cloth sides. Price, post-paid, $3 net. 


THE BOWEN-MERRILL CO., Inpianapouis, Inv. 











And Cunningham’s Automatic 


utting “Table 


Send for Illustrated Catalogue, 








Mention this Paper. 


The Wallace Manufacturing Comp’y 


< FRANKFORT, INDIANA, U.S. A. 




















The latest Improved 
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COMBINED PUG MILL AND DISINTEGRATOR. 


We are prepared to erect complete plants of any desired capacity, and keep in stock a full line of BRICK MACHINERY, PUG MILLS, DISINTEGRATORS, Mold 
Sanders, Clay Cars, Drums and all kinds of Brick-makers’ Supplies furnished on short notice. Write for 1890 Catalogue. 


C.&A,. POTTS & CO., INDIANAPOLIS, INU. 
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THE LANCASTER ROCK 




















AKER # ORE CRUD 























THE LANCASTER” 


The Strongest, Simplest, Cheapest and the Most Perfect Reck Breaker Made. 








Will automatically dig, raise and discharge minerals, such as mud, clay, 
gravel, sand, hard pan, ores, rock phosphates and fire-clay from their beds 
4 yy . and banks, and also load and unload vessels or 

mp) barges with sand, coal ores, grain and other ma- 

md terials. These Grapples are made of best forged 

7 ~ \ steel, with four penetrating scoops, operated solely 

G we da aS SS. 4 Ya by compound leverage, thus dispensing with the 
4 § inside sheaves, drums, catches, gears, chains and 
friction, found in all rival buckets. They may be 
worked by hand or horse-power, or by any mak- 
er’s double drum hoisting engines. 

Send for our new illustrated price-list, agency 
terms and testimonials, and make appointment to 
see our Rock Breakers, Grapples, Hand, Horse and 
Steam Power Hoisters at work. Comparison of our 
prices, Capacities and merits with all rival Grap- 
ples, Rock Breakers, Hoisters, Etc., earnestly so- 


. ; 
TYPE N . | LONGITUDINAL SECTION : licited. Licenses to manufacture granted. 


ait R Correspondence solicited. Manufactured and sold by the patentee. 
Adjustable while running to ey yield any desired uniform grades of product. . oo I y I 
Half the power only required and is less liable to breakage, and less in first cost and also in sub- 
sequent wear and tear, and Jess weight than any rival’s breaker. For crushing rock for concrete 


these breakers are specially efficient. a : : ae 

The ‘* Lancaster ’’ Crushers are also made in ‘‘Sections’’ for easy transportation in mountain- 
ous regions. May be mounted on wheels, worked by hand, horse gear and steam or other power, = Alle | Ig il) (avd ili CH If Ot 
and also fitted with Rotary Screens, Elevators and Conveyors. Correspondence and trial tests solicited. j 


JAMES H. LANCASTER, (P. O. BOX 3139) 169 AND 171 BROADWAY, NEW YORK, U. S. A. 


THE PURINGTON PAVING BRICK COMPANY 


== OF GALESBURG, ILLINOIS, 
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Is now building one of the most extensive and best equipped plants ever established for the manufacture of Paving Brick. 
Mr. D. V. Purington of Chicago, the President of the Company, is one of the foremost brick makers in the country 
With his long experience and knowledge of the art he has selected for his new works 


THE CHAMBERS BRICK MACHINES +- 


IN HIS IRON CLAD DRYER HE WILL USE CHAMBERS’S WROUGHT BODY DRYER CARS. 


<> 


_ It Pays to Buy the Best. See Advertisement on Last Page of Cover. 





THE HARRISBURG PATENT 


DOUBLE ENGINE STEEL 


Steam Road Roller 


Constructed of the Hest Juality of Material 
Throughout Guaranteed Equal to any 


ROLLER IN THE MARKET. 


MANUFACTURED hY 


Foundry and Machine Department, 
e6@@ HARRISBURG, PA. 


SEND FOR CATALOGL E. 
































LL cities in the United States — 
are invited to send committees © 


fod 
Fi —~—_- 
i by | : eye 
or official delegations to 
bs Indianapolis to avail themselves of the ® Pavin FY () Sitio f) 
Gs unequaled advantages afforded by the * 


e Exposition for gathering knowledge of i 


paving. eeeeee sees 






































EMBRACING 





aa 


The largest and Finest Collection of Specimens of Paving 





° : IN THE WORLD, 


eeeee W ut, on account of its value and beneficial influence in 
STIMULATING A SPIRIT OF PUBLIC IMPROVEMENT, be continued in- 
definitely under the management of the Commercial Club of Indianapolis, the or- 


ganization which originated the idea and made the Exposition a success. 


Exhibits of More than Sixty of the Leading American Paving Companies. 
a ee I a ae ce ee ee 


New exhibits are being added, and the Exposition will be enlarged and improved 
in every way possible. Companies not already represented are invited to send exhibits, but no paving ma- 
terial regarded by the committee in charge as being without merit will be admitted to the Exposition. 
Exhibits must, in all cases, be shipped with freight charges prepaid. 

The assurance can be given that more can be learned about paving at this Exposition than by visit- 


ing a dozen of the best paved cities in America. 


A two-cent stamp should be sent with requests for copies of the REPORT OF THE PAVING EXPOSITION. 


For further information, address the Commercial Club, Indianapolis, Indiana. 


M. S. HUEY, 
GEO, N. CATTERSON, 
WILLIAM C. BOBBS, 


Paving Exposition Committee 








FLETCHER & THOMAS @282222eee 


NEW 
niauep 
QUARLK 
BRICK 


ANCHINE 








Improved Brick~Making Machinery 


The above cut represents the New Quaker Complete Combined Steam Power Outfit. Capacity, 40,000 per day. Capacity of Horse-Power, 15,000 to 20,000. The most 
most perfect machinery for making PAVING BRICKS, FIRE BRICKS or COMMON BRICKS. We make a specialty of equipping yards 
complete in every detail ready for work. Send for illustrated catalogue. 


FLETCHER & THOMAS, INDIANAPOLIS, INDIANA. 








Correspondence Solicited. ——S 


RAYMOND’S AUTOMATIC POWER PRESS 


THE ONLY SUCCESSFUL RE-PRESS FOR MAKING 
S end for 


ates + PAVING BLOCKS + 


RED AND FIRE BRICK, ROOFING TILE, ETC. 








A rapid working and powerful machine for pressing 
paving blocks, by which they are given great density 
and uniformity of size and finish. Make from 8 to 12 
thousand finished paving blocks per day. No first-class 
paving brick made without re-pressing. 


{ Jumping (Cars, Portable Track, 
2 Yryer Cars, transfer (ars 
and General Brick Yard Supplies. 


C.W. Raymond & Co., Dayton, Ohio. 














